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ABSTRACT 

Effective planning and rationalization of long-tero 
graduate development in Ontario«s universities concerning solid earth 
sciences are discussed in relation to a report and recomaendations of 
the Council of Ontario Universities and a report of the Advisory 
committee on Academic Planning. Recommendations suggest: (1) The 
universities proceed with their plans on the basis of modest growth, 
using the consultants* minima as probable figures. (2) Admissions 
policies continue to be based on academic standards with an adequate 
level of financial support for each student. (3) in all general 
scholarship schemes the Government of Ontario, the National Research 
Council, and the universities of Ontario provide for a percentage of 
the awards available. (U) Continued and Increased emphasis be placed 
on applied specialities. (5) No new program in geophysics be started 
in the next 5 years. (6) Departments and the discipline groups 
consider greater emphasis on limnology, marine geology, applied 
environmental geology, and geophysical techniques. (7) Carleton 
University and the University of Ottawa consider some formalization 
of the existing cooperative aspects of the work of their geology 
departments* (8) Brock University continue its master^s program in 
quaternary geology in accordance with its stated plans. Eleven 
additional recommendations are presented, each concerning programs at 
various Canadian Universities. (HJM) 
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FOREWORD 



The Advisory Committee on Academic Planning (ACAP) , as presently 
constituted! was established by the Ontario Council on Graduate Studies 
at the request of the Council of Ontario Universities in January, 1971. 
The Advisory Committee's terms of reference were directed broadly toward 
the effective planning and rationalization of long-term graduate 
development in Ontario's universities both at the level of individual 
disciplines and at a more general level. The Advisory Committee's 
activities are based on the premise that graduate work Is the one area 
of university activity in which specialization among universities, 
cooperative arrangements and comprehensive planning are most necessary. 

In March, 1971, concern over the rising costs for support of 
graduate work prompted the Ontario government to Institute a general 
embargo on funding for any new graduate programme, that is, one which 
had no students enrolled on May 1, 1971. This embargo was subsequently 
modified to include only those disciplines in which over-expansion was 
felt to be potentially most serious, ACAP was to begin immediately 
planning studies in those disciplines which remained embargoed. 

The disciplinary planning process begins with the formation of a 
discipline group composed of one representative from each university with 
an interest in graduate work in the planning area. The discipline group 
assists in defining the precise academic boundaries of each study, 
scrutinizes the data collection fonns, prepares a list of potential 
consultants, maintains contact with the consultants during the study, and 
prepares a cornnentary on the consultants' report. 

The final decision on consultants for the planning study is made 
by ACAP. The consultants are requested to make recommendations on 
programmes to be offered in Ontario, desirable and/or likely enrolments, 
the division of responsibility for programmes among universities, and the 
desirable extent of collaboration with related disciplines. 

Wliile the consultants' report is the single largest element in the 
final report on the planning study, ACAP considers the statement of each 
university's forward plans to be most significant. These forward plans 
are usually outlined prior to the planning study, and are used as a basis 
for comments from the universities concerned on the consultants' report. 

On receipt of the consultants^ report, and comments on it from the 
discipline group and the universities, ACAP begins work on its own recom- 
mendations for submission directly to the Council of Ontario Universities. 
COU considers the input from all sources, and prepares the position of the 
Ontario university community. 
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The following report is one of a series of disciplinary planning 
studies carried out by the Advisory Committee on Academic Planning and 
to be published by the Council of Ontario Universities. The emphasis 
of the report is on forward planning, and it is hoped that the 
implementation of cOU's recommendations will help to ensure the more 
ordered growth and development of graduate studies in Ontario's 
universities. 
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Council of Ontario Universities 
Conseil des Universites de l*Ontarlo 



Report and Recommendations Concerning Graduate Studies in Solid Earth Science 



On the instruction of the Council of Ontario Universities, the Advisory 
Committee on Academic Planning has conducted a planning assessment for 
solid earth science. The resultant report from ACAP is attached > together 
with the consultants' report, the comments by the Discipline groups, and the 
comrnents of the individual universities. The procedures followed and the 
planning techniques used are described in the ACAP report and are not repeated 
here. It is important for the reader to read the ACAP report and attachments 
in order to understand the recommendations in this Report from COU* 

This report deals with all aspects of solid earth science including 
geomorphology , geology and geophysics- 

The Council received the ACAP report and supporting documentation on 
March 1, 1974. The contents of the document were debated on that date and on 
April 11. As a result of these discussions this Report and Recommendations 
were prepared and approved by the Council on April 11, 1974. The Report is 
addressed to the Committee on University Affairs and the universities of 
Ontario. 

The following principles have been adopted and will apply to this and all 
other CpU Reports arising out of assessments* 

1. Discipline assessments by ACAP should form the basis for planning by 
the universities of their development of graduate studies, particularly 
PhD programmes. On the basis of these assessments, COU should make its 
own recommendations on currently embargoed programmes* Each university 
must retain the freedom and responsibility to plan and implement its own 
academic development. However, the universities, in embarking on a co- 
operative planning process have signalled their intentions of cooperating 
with the COU recommendations. 

2. Universities generally plan their emphases in graduate study on the 
bases of related departments, not of single departments. Initially, the 
sequential nature of the discipline planning assessments makes this 
difficult. However, by the Summer of 1974 there will have been assess- 
ments of most of the social sciences, all of the physical sciences, 

, engineering doctoral work, and a number of professional areas. On the 
information and recommendations then available, each university should be 
able to make decisions concerning its support of graduate programmes in 
these areas. Amendments to university responses to the individual 
discipline planning assessments may then be made in the wider context of 
a group of related disciplines and amendments to COU's original Reports 
on an individual discipline may be required. 

3. The first concern in planning is to review the quality of graduate 
opportunities and of students in Ontario universities and to make 
Judgments about how to proceed or not proceed based on quality considera- 
tions. The procedures have made use of highly-qualified independent 

O 
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consultants who have no direct interest in the universities in Ontario, 
Accordingly, COU feels bound to accept their judgments about quality 
where they are stated clearly unless unconvinced that their conclusions 
about quality are consistent with their evidence. COU's recommendations 
in the case of programmes which are of unsatisfactory or questionable 
quality will call for discontinuation or the carrying out of an appraisal, 
if the continuation of the programme is not crucial to the province's 
offerings. In some cases, however, there may be a particular need for the 
programme and the appropriate recommendation will be to strengthen it, 
with an appraisal following that action. It is also possible that if 
there were found to be too large a number of broadly-based programmes 
there could be a recommendation to discontinue the weakest; in this case, 
an appraisal for a more limited programme might be relevant, 

A second consideration is the scope of opportunities for graduate work 
in the discipline. Do the Ontario programmes together offer a satis-- 
factory coverage of the main divisions of the discipline? 

Numbers of students to be planned for will depend on the likely number 
of applicants of high quality and in some cases may relate to an estimate 
of society's needs. Such estimates may be reasonably reliable In some 
cases and not in others. If the plans of the universities appear to be 
consistent with the likely number of well-qualified applicants and there 
is either no satisfactory basis for estimating needs or there is no in- 
consistency between a reasonable estimate of need and the universities' 
plans, then COU will take note of the facts without making recommendations 
on the subject of numbers. 

If the numbers being planned for by the universities are grossly 
out of line with the anticipated total of well-qualified students, or 
a reliable estimate of needs, COU will make appropriate corrective 
recommendations. Depending on the circumstances, these may call for a 
change in the total numbers to be planned for and indications of which 
Institutions should increase, decrease, or discontinue. The recommenda- 
tions in serious cases may need to specify departmental figures for each 
university for a time. If the numbers being planned for are insufficient, 
the recommendations may call for expansion, or new programmes, and may 
have implications for both operating and capital costs. 

Unless there are exceptional circumstances, the recommendations 
concerning enrolment will not call for a university to refuse admission 
to any well-qualified student who wishes to work in a field in which 
that university offers a programme and in which it has the capacity to 
accommodate the student. 

The quality of graduate programmes is partly dependent on size, and 
for each programme, depending on how it is designed and its scope, 
there is a minimum size of enrolment below which quality may suffer. 
Tnat number cannot be expressed for the discipline as a whole but only 
for individual programmes depending on their purpose, their resources 
and their design* 
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7. Universities will be expected to notify COU if they intend to depart 
from the COU Report in any way which they believe might have a signi- 
ficant bearing on the provincial plans. 

8. Appraisals arising as the result of assessments are to be based on the 
standards but not necessarily the scope of the acceptable programmes 
in the province. 



General observations concerning solid earth science 

1. Most fields of solid earth science are covered adequately by the pro- 
grammes offered in the province but there is a need for more emphasis 
on limnology, marine geology, applied environmental geology and geo- 
physical techniques* Applied specialties also need more attention in 
the province's departments* 

2. The universities' plans for the level of future enrolment are consistent 
with the consultants* suggested minimal figures* The energy crisis and 
its possible effects on graduate enrolments in solid earth science 
introduce a measure of uncertainty into future enrolment planning, and 
suggest the particular importance of regular review by the Discipline 
Groups and ACAP. 

3. Except for the new doctoral programmes recommended below, no other 
doctoral programmes will be needed in the next five years. The only 
possible exceptions to this might be a new doctoral programme in geo- 
physics, if the enrolment grows to justify it, and the addition of a 
major field (geomorphology) to the Guelph doctoral programme. 



Recommendations 

It is recommended that: 



1. The universities proceed with their plans on the basis of modest growth, 
using the consultants' minima as probable figuresi but be prepared to 
respond to demand beyond these levels. 

1977-78 1982-83 

Total 510 620 

Master's 306 370 

Doctoral 204 250 

2. Admissions policies continue to be based on academic standards with an 
adequate level of financial support for each student. Of course, the 
number of students admitted to a department Is also bounded by and 
subject to the capacity of the department to accommodate students. 
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3. In all general scholarship schemes, the Government of Ontario, 

the National Research Council, and the universities of Ontario provide 
for a percentage of the awards to be open to able, well-quallf led 
graduate students from abroad in competition with Canadian applicants. 

4. Continued and Increased emphasis be placed on applied specialties. 

5. Except as noted below no new programme in geophysics be started in 
the next five years. 

6. Departments and the Dlsclpllae Groups consider greater emphasis on 
limnology, marine geology, applied environmental geology and geophysical 
techniques. 

7. Carleton University and the University of Ottawa consider some formaliza- 
tion of the existing cooperative aspects of the work of their geology 
departments ,^ and inform COU of the results, 

8. Brock University continue its master's programme in quaternary geology 
in accordance with its stated plans* 

9. Carleton University continue its master's and doctoral programmes in 
geology in collaboration with the University of Ottawa, and its master's 
programme in physical geography according to its plans. 

10. The University of Guelph continue its master's and doctoral programmes 
in soil science and master's work in geomorphology in the Geography 
Department. The desirability of extending the scope of the doctoral 
programme should be a matter for recommendation by ACAP when the 
University has a detailed proposal. 

11. Laurentlan University continue its master's programme in geology, but 
also submit it for appraisal. Consideration should be given, if the 
appraisal should be negative, to the alternative of strengthening 
rather tb m closing the programme. If a favourable appraisal has not 
been obtained by January 1, 1976, the enrolment of new students should 
be suspended. 

12. McMaster University continue its master's and doctoral programmes in 
geology and its master's and doctoral programmes in physical geography 
according to its plans. 

13. The University of Ottawa continue its master's and doctoral programmes 
both in geology and in geomorphology in the Geography Department, on 
the assumption that cooperation with Carleton will continue in geology 
and between geology and geography Internally. 
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lA, Queen's University's master's and doctoral work in geology and 
master's work in physical geography continue as planned. It is 
recommended that the Geography Department commence to offer Its 
doctoral programme in geomorphology and pedology. 

15. The University of Toronto continue its programmes for master's and 
doctoral work in geology, physical geography and geophysics in 
accordance with its plans. 

16. The University of Waterloo continue its master's programme in earth 
science and also its new doctoral programme in environmental geology, 
specializing at both levels in groundwater geology and engineering 
geology as appraised. 

17. The University of Western Ontario continue its master's and doctoral 
programmes in the Departments of Geophysics and Geology (including the 
geomorphology programme within the Geology Department) and also the 
graduate work in pedology in the Geography Department, all as planned. 

18. The University of Windsor continue Its master's programme in geology 
and that it submit its master's programme in physical geography for 
appraisal with the understanding tV,at it cease to accept new students 
as of January 1, 1975, if a favourable appraisal has not been obtained 
by that date. 

19. In view of the acceptance of these recommendations by COU and the 
completion of this planning assessment, CUA request the Minister to 
remove the embargo on solid earth science (including geomorphology) in 
accordance with the original announcement of the Minister that new 
graduate programmes would be embargoed until, for each discipline, a 
planning study has been conducted. 

/■ 

Notes concerning the recommendations 

Re: Recommendation 5 

Any moderate Increase in enrolment in geophysics could be handled easily 
by the existing two departments. Should there be a substantial Increase 
in the interest in this field, plans from any interested university to 
mount a third programme should be submitted to ACAP. 

Re: Recommendation 8 

COU is preparing a study proposal In this area. 



ERLC 



- 6 - 



Re : Recommendation 11 

The documentation on Laurentlan^s 5-year plan for graduate work 
contains a proposal for an Interdisciplinary earth sciences MSc. 
this as a new programme would require appraisal. If in the 
course of developing its 5-year plan, the University were to 
decide to continue the present geology programme, it too would 
require an appraisal. Sufficient time (January , 1976) has been 
provided to allow Laurentian to prepare for appraisal. 

Re: ACAP Recommendation C9 

An ACAP recommendation concerning support for research in the 
absence of graduate students and funding for postdoctoral fellows 
is not reflected in the COU recommendations because the problem is 
' general to many disciplines, and is already under study by COU. 



April 11, 1974 



ADVISORY COMMITTEE ON ACADEMIC PLANNING 
ONTARIO COUNCIL ON GRADUATE STUDIES 



REPORT TO THE COUNCIL OF ONTARIO UNIVERSITIES 
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SOLID EARTH SCIENCE PLANNING ASSESS^{ENT 
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RECOMMENDATIONS 



CI: 



It is recomended that the universities plan on the basis of modest growth, 
using the consultants' minima as probable figures. 

1977-78 1982-83 

Total 510 620 

Master's 306 370 

Doctoral 204 250 

C2 : 

It is recommended that admissions policies continue to be based on academic 
standards with an adequate level of financial support for each student. Of 
course, the number of students admitted to a department Is also bounded by 
the capacity of the department to accommodate students, a capacity which 
will have been planned in accordance with Recommendation CI. 

C3: 

It Is recommended to the Government of Ontario, the National Research Council 
and the universities of Ontario that all general scholarship schemes provide 
for a percentage of the awards to be open to able, well-qualified graduate 
students from abroad In competition with Canadian applicants. 



C4: 

It is recommended that continued and increased emphasis be placed on 
applied specialties. 



C5: 

It is recommended that 
be started in the next 

C6: 



except as noted below no 
five years. 



new programme in geophysics 



It Is recommended that departments and the Discipline Groups consider the 
consultants' view that greater emphasis should be placed on limnology, 
marine geology, applied environmental geology and geophysical techniques. 



£7: 

It is recommended that Carleton University and the University of Ottawa 
consider some formalization of the existing cooperative aspects of the work 
of their geology departments, and Inform COU of the results- 
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C8: 

It Ifi recommended that no new doctoral programmes, other than those 
recontinended in this report, be considered for commencement during the 
period 1977-78, 

C9: 

It is recommended that urgent attention be given to the question of research 
funding for professors whose departments do not offer graduate programmes 
in their fields, and also that post-doctoral fellows be given a B.I.U. 
weight . 

CIO ; 

It is recommended that Brock University continue its master's programme in 
quaternary geology in accordance with its stated plans. 

Cll: 



It is recommended that Carleton University continue its master's and doctoral 
programmes in geology in collaboration with the University of Ottawa, and its 
master's programme in physical geography according to its plans. 

C12: 

It is recommended that the University of Guelph continue- its master's and 
doctoral programmes in soil science and master's work in geomorphology in 
the Geography Department. The desirability of extending the scope of the 
doctoral programme should be a matter for recommendation by ACAP when the 
University has a detailed proposal. 

C13: 



It is recommended that Laurentian University continue its master's programme 
in geology, but also submit it for appraisal. Since there are arguments in 
favour of a geology master's programme in Sudbury, consideration should be 
given, if the appraisal should be negative, to the alternative of strengthening 
rather than closing the programme. If a favourable appraisal has not been 
obtained by January 1, 1976, the enrolment of new students should be suspended. 

C14 ; 

It is recommended that McMaster University continue its master's and 
doctoral programmes in geology and its master's and doctoral programmes 
in physical geography according to its plans. 

C15: 



It is recommended that the University of Ottawa continue its master's and 
doctoral programmes both in geology and in geomorphology in the Geography 
Department, on the assumption that cooperation with Carleton will continue 
in geology and between geology and geography internally. 



Ill 



C16: 

It Is recommended that Queen's University's master's and doctoral work 
in geology and master's work in physical geography continue as planned. 
It Is recommended that the Geography Department commence to offer its 
doctoral prograrme in geomorphology and pedology* 

CI 7; 

It Is recommended that the University of Toronto continue its programmes 
for master's and doctoral work in geology, physical geography anr* "geophysics 
in accordance with its plans. 

C18; 



It is recommended that the University of Waterloo continue its master's 
programme in earth sciences and also its new doctoral programme in 
environmental geology > specializing at both levels in groundwater geology 
and engineering geology as appraised* 

C19: 



It is recommended that the University of Western Ontario continue its 
master's and doctoral programmes in the Departments of Geophysics and 
Geology (including the geomorphology programme within the Geology Department) 
and also the graduate work in pedology in the Geography Department. 

C20: 



It is recommended that the University of Windsor continue Its master's 
programme in geology and that it submit its master's programme in physical 
geography for appraisal with the understanding that it cease to accept new 
students as of January 1, 1975, if a favourable appraisal has not been 
obtained by that date. 

C21: 



It is recommended that COU adopt the recommendations of this report, and, 
in the expectation that its members will act In accordance with them, COU 
Inform CUA that it has adopted these recommendations and request that the 
embargo on solid earth sciences (including geomorphology and pedology) be 
now removed, in accordance with the original announce:nent of the Minister 
that new graduate programmes would be embargoed until, for each discipline, 
a planning study had been conducted. 



- 1 - 



PROCEDURE 



On the advice of the Ontario Council on Graduate Studies, the Council of 
Ontario Universities, on Septeniber 17, 1971, Instructed the Advisory Cotnmittee 
oil Academic Planning to conduct a formal planning assessment for the earth 
sciences. 

This assessment differs from the previous ones in that it is an effort to 
combine closely related disciplines in one study. Mcst of the earlier 
assessments were done on what are departments in a university, for example, 
chemistry and economics. This assessment of solid earth sciences Includes 
geology, geomorphology and geophysics. The related departments would 
include geology, geography, geophysics, physics, chemistry and some engineering. 
As can be seen, this meant a more complicated collection of data for the 
universities, making sure all departments that dealt in solid earth sciences 
reported. 

Since there has recently been some renewed discussion concerning the desirable 
scope of planning studies it may be useful to note that originally ACAP 
suggested that there be just two planning assessments in a large area of 
related studies, viz geography, other earth sciences, urban and regional 
planning and related environmental studies. One assessment was proposed to 
cover the more physical science side (geology, parts of geography and geophysics) 
and the other assessment would deal with the remainder. There was considerable 
opposition from the Geography Discipline Group to the proposal that there be 
no separate geography assessment, and after further discussion with the three 
discipline groups involved, it wa« decided to have three planning assessments, 
one in geography (except for geomorphology and pedology) and involving only 
the Geography Discipline Group, one in solid earth sciences involving the 
Geography Discipline Gr^up and the Geology Discipline Group (with some 
geophysicists in attendance), and one in planning and environmental studies 
Involving the Discipline Group of that name and also with comments from the 
Geography Discipline Group. 

Both the geography and geology Discipline Groups are made up of members 
named by each interested university* The membership of these groups is 
attached as .\ppendix E. The ACAP geography portfolio, previously held 
by Professor R.F. White is now held by Professor G. Setterfield and 
Dean A. D'lorlo holds the geology portfolio. A 'portfolio holder' takes 
particular interest in that discipline and sometimes, when ACAP repre- 
sentation is necessary, attends meetings of the discipline groups. 

The procedure and terms of reference for the planning assessment were 
approved by OCGS and COU, the latter 's approval being received on February 
4, 1972. This document is attached as Appendix D. 
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The Geology Discipline Group began its meetings in December 1971, and 
the Geography Discipline Group, early In 1972* In accordance with the 
procedure, the Discipline Groups provided ACAP with lists of possible 
consultants. ACAP obtained the services of Professor F.A» Campbell , 
University of Calgary, Professor G» Dury, University of Wisconsin, 
Professor luD, Russell^ University of British Columbia and Professor 
M.J. Dunbar, McGlll University. Brief curricula vltarum appear as 
Appendix G. Dr. Dunbar played the role of the senior Canadian academic 
from outside the discipline of solid earth science* The consultants 
held their first meeting in Toronto In June, 1972, and also met with 
the Discipline Groups to discuss any general questions the Groups 
wished to raise and also to discuss the schedule and format of their 
visits to the universities. These began in August and continued through 
October. 

A draft report of recommendations was presented to the Discipline Groups for 
Informal comments on February 24, 1973, and a final report was subsequently 
received and distributed March 19, 1973. The Discipline Groups and the 
universities were requested to s^^bmlt comments to ACAP by April 19, 1973. 
After receipt of these comments, a subcommittee of four ACAP members met to 
draft the ACAP recommendations. This subcommittee, after careful reading of 
the report and the comments from the Discipline Groups and the universities, 
felt it would be impossible to formulate recommendations for COU without 
additional input from the consultants* Accordingly, ACAP requested the 
consultants to revise their report. This revised edition was mailed to the 
Discipline Groups and universities for comment October 15, 1973. University 
comments were due November 30 and the Discipline Groups' comments, 
December 14, 1973» These comments appear as Appendix C and Appendix B 
respectively. Only those comments specified by each university for publication 
are included in Appendix C. 

This report, then, is based on these revised data, reports and comments, and 
sets out recommendations for COU on the plan for graduate work in solid earth 
sciences in the province for the next several years. 

As is required, ACAP presents this report directly to COU. It has been trans- 
mitted as well to the Ontario Council on Graduate Studies and the Council of 
Deans of Arts and Science for information* 

Despite its revision, the consultants! report does not contain as full a 
discussion as one would wish of the current strengths and weaknesses of the 
several departments whose future development it considers. Nevertheless, it 
gives considerable information and certainly constitutes an acceptable base 
for many planning decisions. In its comments, the Geology Discipline Group 
recommends against publication of the consultants* report. It is really 
Impractical to suggest the suppression of a report that has been accepted 
by ACAP as adequately fulfilling the terms of reference of consultants. 
Nevertheless, it may be helpful for us to comment further on ACAP's 
consideration of this suggestion. 
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Me noted that the acerbity of the Discipline Group* s comments is not found 
in the comments of the Geography Discipline Group nor in those of the 
universities^. The Geology Discipline Group gives several reasons for rejecting 
the report. One is the "lack of information about the present states of 
Departments"} we do not believe much has changed significantly during the 
last year> certainly not in teaching personnel or departmental funds. The 
Group notes "the lack of revised and accurate graduate enrolment figures"; 
we assume they refer to 1972-73 and 1973-74 enrolments and we remark that 
these have been of value to ACAP In preparing its report but hardly affect 
the arguments In the consultants' report* "The lack of reference to research 
of particular importance to one Department within the system" is a reference 
we do not understand^ but such an omission is at worst an inadequacy and it 
may well be irrelevant to any recommendations. We are also puzzled by the 
references to the lack of discussion with "Government and other agencies". 
The terms of reference of the consultants make it clear that discussions 
might be held with any group If the consultants felt they would be helpful in 
carrying out their task. The consultants were equally free to decide that 
they had sufficient background on likely developments in earth sciences 
without such discussions; they had available, for example, the Science 
Council Study of 1971 to which the Discipline Group refers. It was not 
their task to duplicate this work, but rather to apply it and similar 
background studies and their own knowledge of their disciplines to recommending 
on the development of graduate work in Ontario . This limited objective is 
very different from that of advising on the selection of the most productive 
future thrusts of the research activities In a discipline. It is therefore 
inappropriate to compare this report with that of the Science Council or the 
similar United Kingdom report which the University of Western Ontario commends; 
these reports had very different purposes and would serve as 'data* for our 
consultants. (The U.K. report, on a rapid examination, does not seem to deal 
at all with graduate education per se.) 

As with all our reports, it is valuable to read the comments of the 
universities and the Discipline Groups as well as the ACAP report and 
the consultants' report. 

The university comments on the consultants' report range from "general 
satisfaction", "much more acceptable than the earlier version", and 
"generally acceptable" to "disappointed in the quality of the report", 
and "an essentially superficial, hurried report". There appears to be 
general agreement with the tenor of the recommendations and there is 
expressed unanimous agreement with the recommendations on admissions. 
Several of the universities fault the consultants for lack of detailed 
discussion of certain of the subdisclplines of their own campuses, such 
as geomorphology, geotechnique and, to a lesser extent, precambrlan 
geology. Only one university appears to disagree in a fundamental way 
with the picture of it presented by the consultants. ✓ 

Before this report there had been no external validation of the standard 
of graduate work in Ontario earth science departments in general, nor any 
examination of growth potential. That an examination of this kind was 

O 
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needed is indicated by the uncertainty of universities in planning 
development in this area of study and by the decision of the government 
a few years ago not to provide funds for proposed new geology buildings. 
The consultants' report Justifies general confidence in recommendations 
calling for growth in this area of study, since both the case for need 
and the adequacy of the academic standards have withstood external 
validation* 

It is not normal ACAP practice to Include in its report an opinion of the 
quality of the consultants' report but it seems necessary in this case to 
summarize the above by saying that although we do not find this report 
amongst our most complete ones, it certainly is acceptable, and does r l 
appear to us to do a disservice to geology as the Discipline Group sug. ^st 



GENERAL INTRODUCTION 



Planning Techniques 

For some years now, the universities of Ontario have been committed to 
the belief that the quality and effectiveness of graduate study In the 
province can be ensured only by collective and cooperative action. This 
implies a mechanism for continuing consultation and agreement so that 
the plans of each university for each of its disciplines are concerted 
with those of the other universities. At any given time there will exist 
a plan for the development of each discipline, with agreed and understood 
roles for each department; since graduate education is the most advanced 
formal intellectual activity and is, therefore, undergoing change, It is 
necessary that such plans be kept under regular review and be subiect to 
ready amendment . 

The Council of Ontario Universities had assigned to the Ontario Council on 
Graduate Studies the task of advising it on the development of such plans 
and of the steps to be taken to carry them into effect. The Standing 
Committee which carries out these tasks for OCGS is the Advisory Committee 
on Academic Planning. A significant role is also played by the discipline 
groups, one of which i& established for each subject, with a representative 
from each interested university. Each discipline group has the function 
of assisting and advising ACAP in connection with its own subject. 

The above may give the impression that the planning activity is fragmented 
on a disciplinary basis. This would, of course, not be acceptable. Since 
the development of one department in a university should not be considered 
Independently of its contribution to the rest of its university and of the 
influence of the university as a whole on the department, it is most 
important the universities as institutions play a central role in the 
planning process. One of the most effective ways of doing this is by 
indicating to ACAP the nature of institutional commitments to a department 
and Institutional aspirations for the department. 

The most significant single input to a planning assessment is the set of 
statements from each university of its plans for Its department. When 
these are subjected to collective scrutiny it may be found that their 
totality constitutes a reasonable plan for the discipline in Ontario, but 
in any case this set of plans is the first approximation to the provincial 
plan, which the planning assessment may have to refine if there are 
duplicated features, lacunae In offerings, too large a total enrolment or 
other reasons to recommend altering some of the university plans. The 
universities are also involved in that the bodies that act on ACAP reports, 
i.e. both COU and OCGS, are composed of universities. 

The formal documents stating the responsibilities of ACAP and the discipline 
groups are Appendix F. Briefly summarized, it is ACAP's function to advise 
on steps to be taken to Implement effective provincial planning at the 
graduate level, to promote the arranging of the graduate programmes of 
the province in order to enhance and sustain quality and to avoid 
undesirable duplication, and, when necessary, to carry out formal planning 
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reviews for disciplines* A discipline group has the responsibility of 
keeping under review the plans for graduate work in the discipline and 
making regular progress reports to ACAP in connection with graduate work 
in that subject. To toake all this possible, it has been agreed that ACAP 
may communicate directly with universities and discipline groups, to 
request necessary information, to discuss reports, to convene meetings, and 
to make and receive proposals for the future. 

The above information has been given in some detail because it constitutes 
the mechanism currently approved by COU for cooperative graduate workt It 
is fair to say that in 1971 there was no mutually agreed plan for graduate 
study in any discipline. Our task is not only to generate the first such 
plan for each subject but also to ensure that it is kept under continual 
review. 

There are four fundamental components in the plan. The first is analysis 
of the fields of study, the formats of study which should be available to 
prospective students in the province. The second is an estimate of overall 
provincial enrolment at master's and doctoral levels based principally on 
the likely numbers of highly qualified applicants. In regard to considera- 
tions of manpower needs for the province of Ontario, ACAP j.s conscious of 
the unreliability of forecasts and, except in special cases, subscribes 
to the approach proposed in the Macdonald Report (1969): 

"The country as a whole and the provinces must be concerned about 
manpower requirements. This concern can be expressed in the first 
instance through careful survey and forecasting of manpower needs 
on a continuing basis. Such forecasts should be given wide circu- 
lation. It is reasonable to expect that universities will respond 
by creating additional opportunities for study in the areas of 
shortage. In addition, the universities through their counselling 
services have a duty to advise students about the opportunities in 
various fields from the standpoint not only of Intellectural challenge 
but also of vocational prospects and social utility. The reaction of 
prospective students to such forecasts Is likely to provide an 
effective control. We believe the market-place, If Its trends are 
made explicit, offers an adequate governor to prevent serious surfeit 
and to encourage movement of students toward fields of opportunity." 

The third component of the plan is an indication of the role to be played 
by each department in terms of the programme it will offer and its academic 
emphasis. Cooperative arrangements between departments are stressed. The 
fourth component consists of an examination of the enrolment plans of the 
universities and consideration as to whether the universities* plans and 
the predicted enrolment for this discipline are consistent. If not, some 
appropriate action should be recommended to COU. It will be seen that 
although there may also be other aspects, these are four necessary components 
in such a plan. 

O In the case of solid earth sciences, there Is no major enrolment mismatch. 
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One must hasten to add that the future Is uncertain and that to forecast 
intellectual trends, student Interests , and employment markets five years 
hence is to undertake to examine many variables. Of course, this is not 
a new exercise since all universities have had to make decisions about 
building, staff hiring, library expansion, equipment investment and so 
forth and have done so on a basis of similar forecasts • Perhaps sometimes 
the forecasts hav en more intuitive than consciously recognized, but 
they have certaim^ ueen there. All that is new is to make such plans 
systematically for the province. 

It will be realized that, at a minimum, the ongoing planning procedures 
we have indicated requires annual reporting of enrolments and annual 
examination of admissions standards. When there are indications from these 
or other sources that some aspects of the plan for the discipline are not 
being realized, it will be necessary for ACAP to initiate a review. Such 
a review would usually not involve outside consultants. Whether the 
impetus came from a discipline group, a university or ACAP itself, comments 
would be sought from all concerned and the review would culminate in a 
report to COU recommending an amendment to the plan. 

If a university notifies ACAP of its intention to depart from its accepted 
role (for example to enrol numbers substantially at variance with its 
understood plan), ACAP will review the situation in the light of any other 
such notifications it may have received and any other pertinent factors. 
The extent of any further study would depend on the situation, but if ACAP 
felt that the university's new plan could be a cause for concern, its first 
step would be to seek full discussion with the university. Normally there 
would already have been discussion in the discipline group and between 
universities and the university would have reached its intention after a 
careful examination of the general situation of graduate study in the 
discipline. Thus the ACAP decision would be straightforward and a change 
in plan would be recommended to COU through OCGS. If, however, ACAP still 
fel". that there was a probability that the university's action might be 
found, on further study, to be potentially harmful to the system, it 
would probably next seek comment from other universities concerned and from 
the discipline group. In any case, ACAP would eventually make some 
recommendation to COU (through OCGS) concerning the variation. 

It is difficult without a concrete case to speculate on likely recommenda- 
tions, but perhaps two hypothetical situations will illustrate the extremes. 
If a university indicated that, without any marked change in the academic 
emphasis of its department, it proposed to arrange to enrol somewhere 
around 70 graduate students instead of about 50, and if there were no 
changes at other universities and no potential developments which could be 
substantially affected, ACAP would presumably simply notify COU of the 
university's intention and recommend that it be recognized as an alteration 
in plan for the discipline. At the other extreme if a university proposed 
to begin a new programme designed to enrol fairly soon some 30 PhD students 
in a field of the discipline already well covered in other universities, 
it would clearly be necessary to obtain reaction from the discipline group 
and from other universities and perh^ip?? even some expert advice, in order 
for ACAP to generate an advisory position concerning the impact of the 
Q proposal on the system and suggestions to the university concerned and to 
JC ^® been noted, if there had been advance inter-university 



discussions and agreement » this would be a positive factor in ACAP's 
assessment, but there is of course the possibility that the recommendation 
would call for modification of the university's intention; we take that 
to be the obvious consequence of system planning. Of course, the university 
could decide to act in a manner contrary to a COU recommendation, accepting 
whatever consequences would result; we take that to be the basic right of 
university autonomy/ It is understood that a university will not act in this 
way without the notification and review described in the preceeding paragraph; 



GENERAL RECOMMENDATIONS 



This section contains discussions of all the recommendations that refer 
to graduate studies In the Ontario solid earth science system as a whole* 
The n6xt section will deal with the universities individually. 

Enrolment 

One of the important aspects of these planning assessments is a discussion 
of the likely picture for enrolment and for job opportunities. 

In general, ACAP anticipates growth in graduate enrolment in the solid earth 
sciences but not on the scale recommended for planning purposes by our 
consultants. There are many indicators. Over the last seven years the total 
graduate enrolment has been rising slowly to its present level of A31 
graduate students, but the increased rate of growth that would have realized 
the projections shown on page A52 of the consultants* report has not 
materialized* (See Table 1») 

In the past, non-Canadians have made up A0% of the master's students and 
about 60% of the PhDs» Due to recent changes in the immigration regulations 
and the restrictions on financial support for foreign students, a downward 
trend In the number of non-Canadians should soon be evident. 

Let us take an extremely optimistic view of the employment market in order to 
learn what size doctoral enrolment it can support. If the industrial 
employment for new PhDs for the next five years is twice what it was in the 
past, and if government jobs and fellowships increase 50% and if university 
employment also increases from 7 per year to 10 per year - all of these are 
very optimistic and assume great need for earth scientists - there will be 
jobs for 43 new PhDs per year. (Based on Table 2.6, page A17.) If the 
average time from master's degree is 3.5 years, that would imply jobs for 
an enrolment of 151 doctoral students, and If it takes 4 years, the 
corresponding enrolment would be 172. The enrolment for the last six years 
(1968-69 to 1973-74) has been between 155 and 175. The output has averaged 
just about 30 per year. 

We do not know what effect if any the current energy crisis will have on 
graduate work in solid earth science. We feel that it will, at least, keep 
the graduate enrolment at the present level and at most should make our 
optimistic employment picture quite realistic. 

It is possible more Canadian students may elect to undertake graduate studies 
and may replace the loss of non-Canadian students. There would then perhaps 
be more Canadians to fill Canadian jobs and somewhat reduce the number of 
geologists that it has seemed necessary to 'import'. 

The consultants' report, which was based on 1971-72 data and written in 
Q 1972-73, gives enrolment forecasts starting with 1973-74. These can easily 
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Table 1 
Graduate Enrolments 
1967-68 to 1973-74 



^ 1 . . 1967-68 '68-69 '69-70 '70-71 '71-72 '72-73 '73-74 

Geology Departments — ■ — — 

Master's 79 107 123 119 156 169 204 

Doctoral 99 119 124 129 124 112 121 



Geography Departments 



Total 



Master's 


17 


23 


41 


48 


40 


N.A. 


48 


Doctoral 


8 


15 


18 


19 


26 


N.A. 


20 


/slcs Departments 
















Master's 


14 


12 


13 


18 


17 


27 


22 


Doctoral 


18 


21 


29 


28 


22 


17 


16 


Master ' s 


109 


142 


177 


185 


213 


N.A. 


274 


Doctoral 


125 


155 


171 


176 


172 


N.A. 


157 


Total 


234 


297 


348 


361 


385 


N.A. 


431 



NOTE: Guelph's Soil Science Is Included in Geology Department numbers, 

N.A.: Not available. Physical geography was not separated from geography 
enrolments when the data were requested in 1972-73, 
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be compared to actual enrolment data. 



Recommended by Report 

Probable Minimal Actual 

Total 462 400 431 

Master's 277 240 274 

Doctoral 185 160 157 



As can be seen present enrolment at the doctoral level is about the minimum 
expressed by the consultants while the master's enrolment approximates their 
maximum. 

Lastly, an indication suggesting growth is that the undergraduate enrolment 
in geology honours and majors courses has been growing more rapidly than 
the general student body. If we appear to be optimistic in our assumptions 
about enrolment, it is because of this undergraduate increase and the possible 
effects of the energy crisis. 

Recommendation CI 

It is recommended that the universities plan on the basis of modest 
growth, using the consultants' minima as probable figures. 



1977-78 1982-83 

Total 510 620 

Master's 306 370 

Doctoral 204 250 



With new programmes at Brock, Queen's, Waterloo and Windsor, one can expert 
limited growth elsewhere. This does not mean that there should be no new 
areas developed in current programmes but it does suggest that they will 
likely develop at the expense of enrolment in established areas. 

It is our task to consider the connection between the likely provincial 
enrolment figures and the stated plans of the universities. In so far as 
these are clearly given in the various university statements to us, there 
appears to be no problem. Of the four universities, with largest enrolment, 
McMaster states its view that the consultants' probable figures may be 
reached, Western Ontario indicates its readiness to take more students, 
Queen's intention is to grow less than the consultants' minimum figures and 
Toronto anticipates greater growth than seen by the consultants. Some of 
the smaller universities are already very near or even in excess of the 
enrolments suggested by the consultants in Table 5.5. These figures, then, 
should be used only as rough guides. Probably the six universities for 
which this table shows enrolments over 40 should not expect to reach quite 
the numbers shown. 
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A dtnlssions 

Recommendation C2 

It is recommended that admissions policies continue to be based on 
academic standards with an adequate level of financial support for 
each student. Of course, the number of students admitted to a 
department is also bounded by the capacity of the department to 
accommodate students, a capacity which will have been planned in 
accordance with Recommendation Cl. 

The similar Recommendation 2.1 of the consultants, which is supported by the 
Geology Discipline Group and several universities, does not contain the 
reference to available capacity and, if taken literally^ implies that the 
number of graduate students should be controlled by the amount of the funds 
made available for their personal stipends* But many other factors - number 
of professors, research space, research equipment and so forth - also limit 
the enrolment. Also there should be enough flexibility to allow for the 
rare scudent who does not require support. It Is most important to continue 
to ensure also that a minimum academic st£>ndard applies to all admissions. Th 
Discipline Groups could annually monitor the admissions experience of the 
Ontario system. 

Recommendation C3 

It is recommended to the Government of Ontario, the National Research 
Council and the universities of Ontario that ill general scholarship 
schemes provide for a percentage of the awards to be open to able, 
well-qualified graduate students from abroad in competition with 
Canadian applicants. 

This recommendation flows from Recommendation 2.2 of the consultants. The 
number of non-Canadians could be maintained at the highest level of academic 
standards by letting them compete with Canadians for scholarships and 
bursaries. This is preferable to widespread support on professors' grants, 
since this latter mechanism does not necessarily include any comparative 
academic evaluation of the students. 

Specialties 

Recommendation C4 

It is recommended that continued and Increased emphasis be placed on 
appl i ed spec ial ties. 

In the report and comments there appears to be general agreement that this 
is an important point. ACAP has accepted the comments of the Discipline 
Groups and of some universities and considers the three applied spcialties 
specif ically mentioned in the consultants' Recommendation 3.1 solely as 
examples* We note too that universities other than those named are also 
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engaged in the specialties mentioned. 

Recommendation C5 

It ip recommended that except as noted below no new programme in 
geophysics be started in the next five years. 

The two programmes in geophysics involve at present only 45 students, 17 of 
these at the doctoral level. Any moderate increase in enrolment could be 
handled quite easily by the existing two departments. Should there be a 
noticeable increase in the interest in this field, then ACAP would welcome 
plans from any interested university to mount the third programme. 

It is not intended by this recommendation to disagree with the consultants 
on the importance of a greater emphasis on geophysics in the training of 
geology and geography students. On the contrary, we note that this view seems 
to be generally accepted in the comments seal to us* This recommendation 
refers to the establishment of the third programme specifically to train 
geophysicists. 

We have been Informed that CUDG(O) has set up a committee to study the 
desirability and possibility of such a new geophysics programme. When this 
study is completed, it will be of assistance in evaluating any university 
proposal which comes forward under this recommendation. 

Recommendation C6 

It is recommended that departments and the Discipline Groups consider the 
consultants* view that greater emphasis should be placed on limnology, 
marine geology, applied environmental geology and geophysical techniques. 

Throughout their report the consultants draw attention to the lack of geophysics 
in the geology departments. They feel basic geophysics will aid '^eologlsts 
working in a variety of fields. Concern is also expressed about the amount 
of work in the Ontario system on physical limnology and marine geology. ACAP 
has noted the universities* various comments about work in this and the 
environmental areas and perhaps it is a task for the Discipline Groups to 
consider the adequacy of the coverage of these particular specialties in the 
province, and to make specific suggestions if some action seems desirable. 

Recommendation C7 

It is recommended that Carleton University and the University of Ottawa 
consider some formalization of the existing cooperative aspects of the 
work of their geology departments, and inform COU of the results. 

The consultants suggest that Carleton and Ottawa should operate a joint earth 
sciences programme. In general, ACAP encourages the form of cooperation between 
universities which is most effective, in the particular circumstances, in 
O enhancing the academic opportunities for the students and use of library and 
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equipment. The best mechanism may sometimes be a joint programme, sometimes 
other arrangements are equally or more satisfactory. It is however advisable 
that such arrangements be carefully formalized, for otherwise there can be 
a tendency for the reality of the cooperation to diminish. 

In the case oE the geology departments in Ottawa, there appears to be very 
considerable cooperation, including Joint decisions about course offerings, 
graduate student admissions, faculty hiring and fields of interest. This 
seems to us to be remarkable progress and we feel that all that is necessary 
at this time is to strengthen this quite satisfactory arrangement* Of 
course, closer arrangements may develop later. 

ACAP also accepts the validity of the comments made by the two universities 
about the internal and external involvements of their geography departments 
in earth sciences and does not suggest accelerating any changes. 

Programme Development 

Recommendation C8 

It is recommended that no new doctoral programmes, other than those 
recommended in this report, be considered for commencement during 
the period to 1977-78. 

Because of the enrolment forecasts which only envisage moderate growth, at 
the doctoral level, no further doctoral programmes should be proposed until the 
end of the first planning period. If the enrolment pattern should change 
markedly, then ACAP would examine carefully any proposal brought forward for a 
new doctoral programme. 

ACAP concurs with the consultants' Recommendation 4.4 about the desirability 
of some supporting research conducted without involvement with a graduate 
programme. 

Recommendation C9 

It is recommended that urgent attention be given to the questi"^n of research 
funding for professors whose departments do not offer graduate programmes 
in their fields, and also that post-doctoral fellows be given a B.I.U. 
weight . 

Master's Programmes 

There are recommendations in the consultants^ report for reappraisal yOf 
several master's programmes. We do not concur in all of these and will 
discuss each in connection with the Individual universities. Here we should 
note the embargo situation, since the document from the Geology Discipline 
Group may be confusing on this point. Geology and geography are both 'central 
disciplines' and therefore no embargo applies to master's degrees at the 
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'emerged' universities. This is not to say that such universities should 
not carefully consider and normally act on recommendations about fields of 
study, enrolments, and so on, if these come from a planning assessment. 
Brock, Lakehead, Laurentian and Trent, on the other hand, are constrained 
in their graduate programmes by the five year plan which each puts forward 
and for which funding is assured when the plan has ministerial approval. 
A request can be made to add to the five year plan, or otherwise modify it, 
and this would ^'aquire reconsideration of the university's total graduate 
studies offerings. 

York University and Trent University have both indicated no plans in the 
near future for any graduate work in the solid earth sciences. 



Professorial Accreditation 

The consultants in Recomncndaticn A, 3 suggest an arrangement for 'accreditation* 
as doctoral supervisors of individual faculty members at universities which 
do not have doctoral programmes. The Discipline Groups have expressed 
reservations about this proposal and we too have reservations. ACAP does 
believe that the cross-appointment of specific individuals to specific 
departments is to be encouraged and it may be that there are some more 
extensive possibilities. During 197A-75 ACAP hopes to make a study of the 
problems inherent in various approaches to the operation of joint programmes 
and other forms of collaboration. 

Leaciership and Cooperation 

ACAP draws the attention of the Discipline Groups and departments to the 
consultants' Recommendations 5.1 to 5.5. These are comments directed specifically 
to the solid earth science community and ACAP has no comment. 

Role of Discipline Groups 

As the Discipline Groups continue in their normal role as outlined in 
Appendix F, ACAP proposes to ask them in particular to advise on the distribution 
of specialties and neglected fields, annually to review admissions experience 
and to recommend to ACAP any modifications that might be made to the plan. 

In acknowledging the ongoing work of the Council of University Departments 
of Geology (Ontario) and the Association of Ontario Geomorphologists, ACAP 
feels it is worth mentioning that these organizations work in parallel with 
the Geology and Geography Discipline Groups and not in lieu of them. 
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UNIVERSITY RECOMMENDATIONS 

This section gives a recommendation for each university concerning its 
present state and future plans. Following each recommendation Is a comment 
on the programme strengths found in the various departments; these are based 
on the consultants' report, with attention paid to the university comments. 

Recommendation CIO 

It is recommended that Brock University continue Its master's programme 
in quaterr^ry geology in accordance with Its stated plans. 

Brock has a strong group of workers in environmental studies, specializing 
in quaternary geology. Geomorphology is Integrated into this quaternary 
programme, with excellent teaching facilities and a radiocarbon laboratory. 

Recommendation Oil 

It is recommended that Carleton University continue its master's and 
doctoral programmes in geology in collaboration with the University 
of Ottawa, and its master's programme in physical geography 
according to its plans. 

Carleton has strength In its geology department in engineering geology, 
structural geology, economic geology and petrology with quite good facilities 
for geochemistry. ACAP notes Carleton*s emphasis on precambrlan geology and 
as the consultants agree this is entirely appropriate, ACAP finds the 
University's intention of strengthening this field unexceptionable. We note 
also the University's comments concerning the third geophysics programme 
and we refer to the earlier statement on this subject. Recommendation C5. 

ACAP encourages the continuing efforts between Carleton and Ottawa towards 

a Joint programme in geology. Further comments have been made in Recommendation 

C7. 

ACAP agrees with the universities that no attempt should be made to join the 
geography programmes at these universities. The physical geography activities 
at Carleton are expanding and the programme seems to be well-equipped. The 
consultants consider the emphasis on permafrost research to be well chosen. 

Recommendation C12 

It is recommended that the University of Guelph continue its master's 
and doctoral programmes in soil science and master's work in geomorphology 
in the Geography Department. The desirability of extending the scope 
of the doctoral programme should be a matter for recommendation by 
ACAP when the University has a detailed proposal. 
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The consultants commend the University of Guelph for Its decision to develop 

a department concentrating on soil sciences rather than a traditional 

geology department, Guelph has done an outstanding job of Integrating various 

disciplines with Its soil science study. The University Is well equipped 

to continue to develop further activity in applications of remote sensing 

to land use problems and detailed studies pf so^l systems as related to waste 

disposal. 

In comnenting on the consultants' report, the University asked whether or not 
the consultants considered a future doctoral programme in geomorphology , as 
there is no comment on it in their report. The consultants could not have 
dealt with this In dotail, since the University's statement of future plans 
is, understandably, imprecise on this subject, referring to a "suggestion for 
a PhD programme at some future time...''. The encouragement given in 
Recommendation 3.1 provides grounds for further study if the University develops 
in this direction* It Is noted that the doctoral programme, appraised in 
May, 1970, Is In any case due for re-exaralnatlon in 1975. 

Recommendation C13 

It is recommended that Laurentian University continue its master's 
programme In geology, but also submit it for appraisal. Since there 
are arguments in favour of a geology master's programme in Sudbury, 
consideration should be given, if the appraisal should be negative, 
to the alternative of strengthening rather than closing the programme. 
If a favourable appraisal has not been obtained by January 1, 1976, 
the enrolment of new students should be suspended. 

Although this programme received a favourable appraisal in 1969, the 
consultants feel it needs to be re-examined. They also urge the strengthening 
of the subdisclpllnes that the Sudbury area make the most obvious choice in 
a geology programme. There is a need for applied economic and mine geologists* 
Laurentian is also undergoing a rearrangement of Its graduate programmes in 
connection with a new five year plan. The date for the completion of the 
appraisal was chosen with this Internal readjustment in mind. The internal 
planning may have an effect on the nature of the geology programme offering. 

Recommendation CIA 

It Is recommended that McMaster University continue its master's and 
doctoral programmes In geology and its master's and doctoral programmes 
in physical geography according to its plans. 

The consultants were pleased to note the Interdisciplinary character of the 
whole university. Sedlmentology , mineralogy and paleontology are strong in 
the geology department and there appears to be only a small amount of geophysics. 
There is also exceptional strength in elemental geochemistry. The consultants 
consider McMaster the outstanding centre of geomorphology In the province; the 
group Is well equipped and specializes In karst morphology and pedology. 
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Recommendation C15 

It is recommended that the University of Ottawa continue its master's 
and doctoral programmes both in geology and in geomorphology in the 
geography department , on the assumption that cooperation with Carleton 
will continue in geology and between geology and geography internally. 

ACAP notes the consultants' comments of overextension in the doctoral 
programmes at Ottawa and the University's subsequent reply. It is felt 
that the close cooperation with Carleton is important, since the Ottawa 
department (faculty and students) is rather small for independent doctoral 
work; the Ottawa contribution is also important to Carleton. Recommendation 
C7 discusses the Carleton-Ottawa situation more fully. 

Ottawa has considerable potential for research in structural geology and 
petrology, as well as notable activity in sedlmentology and geochemistry. 
The work in applied geomorphology is also strong. The lack of geophysics 
noted by the consultants is a delibetate policy on the part of Ottawa because 
Carleton provides this field. This is just one of many examples of real 
cooperation between the two universities in the earth sciences field. 

The University's comment on the cooperation between its Departments of 
Geography and Geology is noted and is considered valuable. 

It seems to ACAP very reasonable to consider the consultants' 1977-78 
enrolment as a guideline for Ottawa's total earth science activity, not 
just geology. 

Recoinmendat ion C16 

It is recommended that Queen's University's master's and doctoral work 
in geology and master's work in physical geography continue as planned. 
It is recommended that the Geography Department commence to offer its 
doctoral programme in geomorphology and pedology. 

Queen's is very strong In economic geology, petrology and mineral geochemistry 
with increasing capability in marine geology. The consultants were pleased 
at the cooperation between geologists and physical geographers. The latter 
have a noteworthy programme and are particularly well equipped for pedological 
work. Their new doctoral programme was appraised favourably In September 
1971. There is apparently a weakness In geophysics which should be 
strengthened somewhat to support the geological research. ACAP notes Queen's 
statements that although It might take earlier steps In regard to geophysics 
in geology, it would not contemplate developing a major geophysics programme 
until 1980; this is consistent with our Recommendation C5. 
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Recommendation CI 7 

It is recommended that the University of Toronto continue Its 
programmes for master '.i and doctoral work In geology, physical 
geography and geophysics In accordance with its plans* 

The University of Toronto has a well-rounded solid earth science programme 
with notable strength in the tra<!ltlonal fields of geology and in petrology. 
The paleontology effort here is eater than that of any other university. 
The equipment Is generally outstanding. There is strength in engineering 
geology and the heaviest concentration in the system of geophysics and 
geochemistry*' The georaorphologlsts are, strong in field operations in 
fluvial morphology. 

The consultants recommend the development of earth sciences at Erlndale College, 
and Toronto notes that it has already taken some steps in this direct ion. 
This appears to ACAP to be essentially a matter Internal to the University 
of Toronto and one on which ACAP need not comment, beyond drawing attention 
to our views on enrolment prospects. 

Recommendation C18 

It is recommended that the University of Waterloo continue its 
master's programme in earth sciences and also its new doctoral 
programme in environmental geology, specializing at both levels in 
groundwater geology and engineering geology as appraised. 

Waterloo is very strong in environmental geology, in particular, groundwater 
geology. ACAP recommends that the doctoral programme should be funded. (It 
was favourably appraised in December, 1971 and has one student enrolled at 
present.) The level of enrolment should be such as to maintain a viable 
level and subsequently ACAP endorses the enrolment plans of the University, 
viz 6 to 10 doctoral students. 

Recommendation C19 

It is recommended that the University of Western Ontario continue its 
master's and doctoral programmes in the Departments of Geophysics 
and Geology (including the geomorphology programme within the Geology 
Department) and also the graduate work in pedology in the Geography 
Department. 

ACAP feels the Geophysics Department at Western is small at present and 
could handle a substantial increase in enrolment. If the geophysics enrolment 
should rise beyond the capacity of Western and Toronto combined, then a third 
progratrme may have to be considered. For further clarification of this, see 
Recommendation C5. 

Western has an outstanding research group in geomorphology located in its 
Geology Department. The department also does good research in paleontology 
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and is strong in economic geology. We note that the faculty strength 
in geochemistry has increased substantially since the initial collection 
of the data for this study. Pedology, the only active solid earth sub- 
discipline in physical geography, has the approval of the consultants. 
The geophysics programmes achieve an excellent balance between a pure and 
applied emphasis. 

Recommendation C20 

It is recomme^nded that the University of Windsor continue its master's 
programme in geology and that it submit its master's programme in 
physical geography for appraisal with the understanding that It cease 
to accept new students as of January 1, 1975 » if a favourable 
appraisal has not been obtained by that date. 

The master's programme in geology received a favourable appraisal In 
May, 1973 and consequently may go forward whenever Windsor wishes to start* 
ACAP would» however, like to draw Windsor's attention to the consultants' 
comments about the breadth of fields covered in this master's programme. The 
consultants feel that "petroleum geology and industrial minerals*^ Is too 
broad a programme for the resources of the department. ACAP urges Windsor 
to consider specialization and notes with approval the University's comment 
about restricting the specialties. 

In the light of the consultants' comments about the physical geography 
programme, there is no alternative to recommending that it be appraised. 
Perhaps the University would consider it advantageous to appraise the 
Geography Department as a unit. 

Recommendation C21 

It is recommended that COU adopt the recommendations of this report, 
and, in the expectation that its members will act in accordance with 
them, COU inform CUA that it has adopted these recommendations and 
request that the embargo on solid earth sciences (including 
geomorphology and pedology) be now removed, in accordance with the 
original announcement of the Minister that new graduate programmes 
would be embargoed until, for each discipline, a planning study 
had been conducted. 
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TERMS OF REFERENCE 



t. Consider the materials prepared by the discipline group and the 
universities and obtain other data they may require to carry 
out the tasks detailed below. They may obtain data and views 
from any relevant source, such as, for^ example, employers of 
holders of graduate degrees, professional and learned societies, 
federal agencies. The campus of each interested university 
shall bo visited by at least two consultants. Consultants 
shall arrange their schedule of visits to the universities in 
consultation with ACAP tot ensure uniformity. Reports of 
appraisal consultants are privileged documents and are not to 
be made ava i labi e to ACAP consu I tant s* Consultants shall liaise 
with the discipline group near the beginning of the work, during 
the work as they consider necessary, and immediately before pre- 
paring their final report. 

2. Report on the adequacy of the present state of graduate work in 
solid earth sciences in the province in general and in each 
university where appi icable, discussing the following: 



a. coverage of core elements and specialties, and extent 
of activity in each 

b. faculty quality and quantity 

c. nature of programmes offered 

d. enrolment size and distribution amongst universities 

e. quality of student body; admission requirements 

f. relationship to related disciplines, considering in 
particular the involvement of geology and geography 
students in training for work in oceanography, J imnology, 
hydrogeoiogy and glaciology 

g. physical faci I it ies 

h. other matters considered by the consultants to be 
sign 1 f icant . 



3* Make recommendations for the development of graduate work in 
solid earth sciences in Ontario between 1973 and 1983, but in 
more detail for 1973 through 1978, and, without limiting the 
generality of the foregoing, dealing with the following points: 

a. Desirable programmes to be offered in the province, con- 
sidering both possible I imitations or reductions of 
existing programmes and creation of new programmes and new 
kinds of programmes including the appropriateness of part- 
time programmes. In particular, consider possible new 
Q fields in the solid earth sciences and training of students 

for work in application-oriented and interdisciplinary work 
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in which solid earth sciences should bo involved, 

b. Desirable provincial enrolments, year by year, In the 
various levels of graduate study and specialties, where 
appropriate. One should consider the need for highly 
trained manpower and also the general cultural and 
societal factors which may lead students to pursue 
graduate work In solid earth sciences. In considering 
manpower needs, one should take account of the "market" 
available to graduates (at least all of Canada) and of 
other sources of supply for that market . Results of 
forecasts of high level manpower employment should be 
treated with due caution and only in a clearly balanced 
relationship with cultural and societal needs, 

c. Distribution amongst the universities of responsibility 
for programmes and for specialties where appropriate, 
including consideration of the need for any increase or 
decrease in the number of departments offering doctoral 
work and including consideration of areas of collabora- 
tion and shar 1 ng of f ac i I i t i es at reglona I I eve I and 
across the province. 

d« Dislribution of enrolment amongst the universities, 
showing desirable ranges of enrolment. 

e. Desirable extent of involvement with related disciplines, 
identifying any suggested areas for greater collaboration. 

In all cases, it is important that the rationale for the 
recommendations be clear; this is especially important 
for items c. and d. Consultants are asked to comment on 
advantages and disadvantages of various techniques for 
arranging that their recommendat ions .become effective. 

It is permissible for consultants to recommend appraisals 
of Individual programmes. This would arise if consultants 
were to suspect that a programme would be found to be 
wholly or in part below minimum acceptable standards; an 
appraisal by the Appraisals Committee is the means of 
settling the question. It is recognized that this action 
would be infrequent. Perhaps more likely, in planning 
assessments in some disciplines, consultants may find an 
excess of programmes in the same area of study, all of 
which could pass an appraisal; they would then have to 
make thei r own judgements of relat i ve qua I i ty (a task 
outside the terms of reference of the Appraisals Committee), 
and guided by this judgement and other factors, the ACAP 
consultants would have to recommend where enrolment should 
be curtailed or el iminated. 
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SUMMARY OF RECWMENnAT IONS 
PROJECTED GRADUATE ENROLMENTS IN SES 

1.1 Enrotmcnl projections should be based on 1he demographic 
projections made by DTE and cited in the Wright Report. 

1.2 Projections of graduate enrolments in SES should be based 
on an approximate mean between a nil increase in univer- 
sity participation by the relevant age group, and the 
rate of increase forecast in the Wright Report. That is, 
the projections should be based on an increase of about 
7% per annum during the first five years, and 4% per 

■ annum during the second five years. 

1.3 Future graduate enrolments in SES should be estimated 1o 
continue at about 60% Master's, 40^ Doctor's. 

1 .4 On the basis of 1.1, 1 .2, and 1 .3, the fol lowing projections 
should be adopted for planning purposes. The larger 
figures we consider to be the most probable; those In 
brackets represent the minimal enrolments. 



Total SES Graduate Enrolment 
of whom Master ' s 
of whom Doctor ' s 



1973/74. 1977/78 



462 (400) 
277 (240) 
185 (160) 



593 (510) 
358 (306) 
235 (204) 



1 982/83 
725 (620) 
435 (370) 
290 (250) 



1.5 Although we regard our projections as conservative, involving 
(so far as we can determine) no risk of a Ph.D. surplus in 
SES, the current situation should be kept under constant 
review. 

1.6 If our predictions prove to be seriously in error, to the 
extent that the SES graduate population in Ontario increases 
very slowly or not at all, then the whole situation should 

be reevaluated. Although we view with distaste any selective 
penalization of SES units, *a serious contraction of graduate 
enrolments could make it appropriate to consider a reduction 
in the number of such units. 



ADMISSIONS POLICIES 

2.1 Admissions should be based solely on academic criteria. 

An admitted student should be assured of financial support 
at a minimum level of adequacy, to attempt should be made 
to use reduction of support or increase of fees as a means 
of curtailing enrolment. 

2.2 Extreme caution should be exercised in raising financial 
barriers to the international exchange of graduate students. 



FURTHERANCE AND EXTENSION OF SPECIALISMS 

3J Continued and increased emphasis should be plccc^d on 
applied specialisms. Quaternary studios at Brock, 
pedology-geomorphology at Guolph, and environmental 
groundwater engineering at Waterloo should be developed. 

3*2 The estabi I shment of a third major geophysics group, 

additional to the groups at Toronto and Western Ontario, 
should be considered. Such a third group could appropri- 
ately be located in a major department already well 
qualified in economic and structural geology, such as the 
Geology Department at Queen's. 

3.3 Particular consideration should be given to the develop- 
ment of graduate studies in marine geology, with especial 
reference to the Hudson's Bay area. This recommendation 
takes account of the length of Ontario's sea coast, and 
the growing scientific and economic importance of conti- 
nenta I shel ves. 

3.4 The University of Toronto should consider accelerating 
the development of SES facilities at the Erindale campus. 

3.5 Every effort should be made to merge the SES graduate 
programmes ^at Carleton and Ottawa. 

PROGRAMME DEVELOPMENT AND PERSONAL ACCREDITATION 

4.1 Ph.D. programmes in SES should not be considered during 
the first five-year period for Brock, Lakehead, Laurentian, 
and Windsor. The status and potential of these centers 
should be reviewed at the end of that period, in order to 
determine if the institution of a Ph.D. programme in one 

or more of them would be in the provincial interest. 

4.2 It should be accepted that the projected graduate enrol- 
ments for the f irsi five-year period can be accommodated 
in the SES system without Master's programmes at Lakehead, 
Laurentian, and Windsor. Existing or proposed SES graduate 
programmes at these centers should be reappraised. Reap- 
praisals should have regard to choice of areas of speciali- 
zation, in relation both to the SES system and to the 
location of a given unit. 

4.3 Notwithstanding the restrictions on centers recofnmended in 
4.1 and 4.2, a mechanism should be developed to accredit 
Individuals, wherever located in the system, to direct 
graduate work in particular subd I sc f pi ines or subd isc ipUnary 
groups, either at the Master's level or at the Doctor^s 
level, as appropriate, f^inancial inputs resulting from 
personally accredited supervision should benefit the 
institution to which the accredited supervisor is attached. 
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Methods of Individual accreditation could be worked out 
for instance by CUDG(O), and could take account of the 
formalized practices, 6,9 of the Universities of Toronto 
and London (U.K.). 

4,4 Because wq see inherent dangers in relating all research 
to graduate degree programs, we recommend that funding be 
made available by Ontario for research independent of these 
programmes. 



LEADERSHIP AND COOPERATION 

5.1' SES units should accept its important role In environ- 
mental studies, taking the fullest possible advantage of 
the Interdisciplinary nature of the solid earth sciences, 
and of the broad competence of the geoscience professions 
In the study of the earth. 

5*2 Means of improving cooperative endeavor should be earnestly 
pursued. 

5.3 Some appropriate agency should be charged with attempting 
to remove, or at least to lower, structural and procedural 
obstacles to close and formalized cooperation between 
university units on the one hand, and governmental and 
Industrial units on the other. 

5.4 Solid earth scientists, as a group, should take a more 

. direct interest than hitherto, in such applied fields as 
geotechn ique, engineoring geology, and resource-related 
studies, in order that SES graduate students may cultivate 
a strengthened interest in applied aspects, in addition to 
pure aspects, of their disciplines- 

5.5 Attempts shQuld be made to remedy the diseconomy of distri- 
bution and use of major equipment and associated expert 
personnel, which now exists in certain respects, by one or 
more of the following means: 

(a) Operation of major fixed equipment on a three-shifl, 
or at least a two-shift, basts; 

(b) Transfer of some items from departmental to group or 
university control ; 

(c) Guarantee of access (e.g., for night shifts) to 
needful workers from nearby centers or to periodic 
visitors; 

(d ) Continuing provision of sufficient academic and 
support staff for facilities that serve the system. 

(e) Inventory, with a view to redistribution, of idle or 
otherwise surplus equipment. 
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SELF-APPRAISAL 

6.1 CUDG(O) should be encouraged to collate and distribute 
data on the geolog ical --geophysical units In the SES 
system. If possible, perhaps by cooperative endeavor, 
Its tabular summaries at least should include also data 
on pedology and goomorphology , In addition, CUDG(O) 
should be encouraged to produce sequels or supplements 
to Its Report. 

6.2 Members and units of the SES system should consciously 
assess the objectives that might be thought desirable for 
the system. Among possible objectives considered could be: 

(a) To supply world leadership In some aspects, and by 
some centers; 

(b) To supply leadership for Canada; 

(c) To supply Ontario, Canada, or a wider market with 
trained prof essiona I s and/or intellectual pioneers; 

(d) To sponsor system-wide specialty meetings or seminars 
for SES faculty and graduate students. 

6.3 Members and units of the SES system fn Ontario should think 
earnestly about what prospective interdisciplinary and 
Intradisclpl inary combinations there could be, in addition 
to those already existing or foreshadowed; and about 
possible major shifts in research design and direction. 
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all but dissertation: condHion 
of a Ph.D. aspirant when coursework 
is completed, research has been 
done, and only the writing-up, or 
part of it, remains outstanding. 



CAGS ^ — Canadian Association of Graduate 

Schools annual statistical reports. 

CUD6(0) Council of Un iversity Departments 

of Geology (Ontario), 

CUDG(O) Report- - Report to Committee of Presidents 

of Universities of Ontario, from 
Council of University Departments 
of Geology (Ontario). Ed. R.W. 
Yole; undated, but thought 1970/7K 

OTE ' Department of Treasury and Economics 

PTE Full-time equivalent. 

SES Solid earth sciences. 

Wright, Wright Report— — Draft Report, 1972, Commission on 

Post-Secondary Education In Ontario^ 
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In February 1972, ACAP invited three of us — Campbell, 
Dury, and Russell to act as expert consultants in Solid Earth 
Sciences, with the terms of reference displayed above, AH three 
accepted. Subsequently, the fourth member of our team, Dunbar, 
was added as the independent scientist, non-expert in SES but 
familiar with the national academic and scientific scene. 

Preliminary enquiries and analysis of data led In June 
1972 to a conference in Toronto, where the SES consultants were 
additionally briefed by Dr, Preston, drew up a provisional plan of 
further operations, and took part in a joint sessio;. with the^^eology 
and Geography Discipline Groups, At this session, most of the kinds 
of Information that the consultants expected to need, additional to 
those already listed by ACAP, were identified. From August through 
November 1972, we made on-campus visits from time to time. Ideally, 
It would have been desirable for the whole team to spend at least 
one day with each SES center operating, or aspiring to operate, an 
SES graduate programme, and for us to have ample time for immediate 
consultation among ourselves. In any event, other commitments 
restricted whole-team visits to Carleton, McMaster, Ottawa, Queen's, 
Toronto, and Western, Two consultants on one occasion, and a third 
on another, visited Guelph. Two-man teams went to Brock, Lakehead, 
Laurentian, Waterloo, and Windsor, and (somewhat briefly) to the 
Erindale campus of Toronto. 

From September through December 1972 we were analyzing the 
returns made by individual units and individual faculty in response 
to the original ACAP requests, our own requests made at the June 
conference with the Discipline Groups, and supplementary requests 
originated by us later. During January and February 1973, we held 
meetings and conferred by telephone while working on a draft report. 
The report was distributed to the SES Discipline Groups In mid- 
February, and discussed with those Groups In Toronto on 24 February 
•1973. This final Report has been modified (mainly by amplification) 
from the draft report, in the light of the 24 February conference, 
and subsequent discussions and correspondence with ACAP, 



SECTION 1 : OBJECTIVES AND PROCEDURES 

ta. Significance of the Ontario Solid Earth Sciences System 

.The Ontario solid earth sciences university system is a 
major source of research and university training of solid earth 
sciences in Canada. Because of the size and complexity of the 
system, it is obviously worthwhile for Ontario to attempt realistic 
evaluations of its effectiveness, and appropriate planning for its 
continued development. These matters are also important outside 
Ontario, for the system produces a substantial proportion, perhaps 
one-third, of al I graduates in the SES discipl ines from Canadian 
universities. Also, the maturity and reputation of some Ontario 
universities involve an obligation to provide an example for the 
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country as a whole. 



1 b . Objectives of the Consultants 

The terms of reference displayed above, and an address 
by Dr. M.A. Preston to the Council of Ontario Universities meeting 
of 14 September 1972, make it clear that the objectives are to 
provide recommendations for appropriate planning, rather than to 
assess individual SES center s £er se. However, recommendations 
and individual assessments are in some ways Inseparable* 

We have been asked to call attenMon to weaknesses and 
strengths, to consider needs for increase or decrease in the numbers 
of Departments offering doctoral work, and to consider matters 
relating to cooperation and the sharing of facilities. Furthermore, 
we have been asked to estimate desirable ranges of enrolment and 
distribution of enrolment among the un iversl ties. We have been 
asked to discuss the desirable extent of involvement with related 
disci pi ines. 

The subdiscipl ines in SES were specified as mineralogy, 
paleontology, stratigraphy, structural geology, geophysics, geo- 
chemistry, sed imentology, geomorphology, econofrilc geology, environ- 
mental geology, marine geology, and pedology. This list of sub- 
discipl ines appears to have been adopted from the CUDG(O) Report. 
Questionnaires based on it, and dealing with faculty interests and 
activities, graduate programs, and related matters, were already in 
existence when we were recruited. Thus, although our general aim 
was to understand the anatomy and physiology of the Ontario SES 
system in its provincial, national, and international contexts, the 
structure of some of our enqu i r ies and the format of part of our 
analysis have been constrained, to some extent, by the classification 
descr } bed . 
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Had we started from nothing, we should probably have 
adopted a somewhat different list. The current list makes no pro- 
vision, for example, for quaternary geology or integrated quaternary 
studies. It leaves unclear the positions of geochronology and 
isotope geophysics. It makes no provision for cross-cutting bio- 
systematic work such as that at Gueiph, except for listing the 
pedology subd i sc i pi i ne. There were considerable variations among 
centers in the interpretation and application of the term's listed. 
' We found some difficulty in gathering all the relevant data on 
pedology-related activities. Returns on geography-based geo- 
morphology came in very late from a few centers. And, even at this 
final stage, the interaction of SES with geotechnlque seems to us to 
have been inadequately investigated — at least, by our own team, 
and on the basis of information made available to us in preparation 
for on-campus visits. We found that geographers resent the division 
of their subject into two, or even three, consulting areas, but this 
circumstance did not produce difficulties for ourselves. Parallel 
^ objections might have been made (but were not) in respect of geo- 

— physics, because we did not consider the geophysics of the fluid 



parts of the earth. 



Despite the constraints of the subclassi f icat ion, we hope 
that we have succeeded in commanding an overview of tlie SES system; 
that we have identified leading aspects of its internal variation; 
and that we have Its various components in proper perspective. 

1c . Procedures 

We have had made available to us massive documentation on 
SES Departments and their human and material resources. Each 
Department supplied lists of faculty, ind iv idua I research interests, 
current activities, publications, and funding secured. For each 
subd i scipl ine, faculty were listed by per cent full-time on research 
and graduate instruction, and per cent time spent on the subdiscip- 
line concerned. Also listed by subd i scipl i nes were numbers of faculty, 
master's students, and doctoral students (with a breakdown into full- 
time and part-time in each category), plus ABDs. Departments made 
returns of undergraduate numbers, by years; of graduate numbers, 
origins, and employment; of space, equipment, and library facilities; 
and of sources of funding. In addition, numbers of Departments 
supplied policy and/or developmental statements; and corresponding 
statements came in from some universities or faculties. Some system- 
wide summaries came from the ACAP Research Unit. The main defi- 
ciency " indeed, the single significant difficulty at all is the 
lack of comparative data, department by department, on operating 
budgets: but this deficiency is due to variation in budget and 
funding practice from unit to unit. One set of institutional returns 
resulting directly from our operations results in a pile thirteen 
i nches thick. 

Without this information, we should have been unable to 
proceed in any useful way. We have also used the reports of various 
•outside bodies, and the excellent analysis and sel f -appra i sa I made by 
CUDG(O). We shall be recommending that the work of the CUDG(O) group 
be continued, and possibly extended. 

As stated earlier, we made a series of on-campus visits. 
These proved invaluable. We greatly appreciate the time and effort 
expended, and the inconvenience tolerated, by adm i n i strators, faculty, 
staff, librarians, and students, whether during class time or on 
weekends or, as at Brock, in the middle of a move to new premises. 
We occasionaiiy received the comment that our visits were too short, 
especially for the proper evaluation of laboratories. But we consider 
that the visits were generally adequate for our purpose, since we 
possessed itemized lists of major equipment, and since the presence 
or absence of standard or special items, like conditions of operation 
and maintenance, can be rapidly estimated. Assessments, as opposed 
to inspections, of the various centers would, needless to say, have 
demanded much more time* 

In general, we have taken all the information given to us by 
the centers at its face value. In addition, we have inevitably placed 



some reliance on professional reputations. 

1 ^ • Difficul ties and Reservations 

It is clear to all concerned that any study of this sort 
must be imperfect. It is appropriate here to call attention to 
some matters about which we feel particularly uncertain. 

It was not always clear that we had been completely 
Informed about SE5 activities peripheral to the core subjects of 
geology, geophysics, and geomorphol ogy . We have already stated that 
the interaction of SES with geotechnique seems to have been inade- 
quately investigated, at least In the course of our own operations. 
Our comment could well be extended to include the whole geotechnique- 
engineering geology-c i v i t engineering complex. We saw rather little 
of this, but were certainly gratified by what we did see. We know 
that much activity goes on beyond any possible frame of reference 
for SES, but suspect that there may be much more work at the inter- 
faces than we became aware of . When ACAP reviews the status of 
graduate programmes in Engineering, care should be taken to assure 
that the overlaps with SES are given due considerat ion. 

The most difficult matter is the question of recommended 
numbers of students. We are required to make planning recommenda- 
tions based on assumptions about enrolment growth which will bracket 
the expected position between the f ir^t five and ten years after our 
report. We ]nferpref this to mean the periods 1973/74 to 1977/78 
and 1978/79 to 1982/83. 

At any time this would be a difficult task. At this time 
the problem is exacerbated by dramatic changes in enrolment patterns, 
changing student attitudes, reports or claims of oversupply of Ph.D.'s 
at least in certain disciplines, by criticisms and adverse publicity 
being offered to universities everywhere. We need to distinguish, if 
possible, between what enrolment is desirable for the provincial and 
national needs and what enro]menf might actually be achieved. Clearly, 
there could be a marked difference. We have inclined to recommend 
enrolments that seem to us to be desirable, in view of the size and 
nature of Canada and of its economy. 

In using the term desirable, we have in mind not only the 
supply of technicians, technologists, and professionals, but also the 
range and incidence of educational attainment through the citizenry 
as a whole. Without wishing in any way to reduce the status of 
graduate experience, training, and qualification by the increase in 
graduate population, we regard it as desirable that a given individual 
should be able to progress as far as he can, through the educational 
system. 

Although we have taken a rather conservative view of the 
application of demographic projections to educational projections, 
our analysis still leads us to predict substantial increases in SES 
activity, both in the first 5-year period and over the 10-year period 
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as a whole. If tho increases do not occur, our recommendations 
should be scaled down accordingly. At the dire extreme that 
Is, in tne case of a sfgniftcant absolute reduction in SES graduate 
activity — it might conceivably become necessary to envisage an 
actual reduction in the number of SES graduate departments. In 
order to avoid general dilution of the whole system and the inevit- 
able inclusion of several very weak units. 



SECTION 2: THE PRESENT ONTARIO SES SYSThJM 

2a . Inst itut ions and Faculty 

We now consider the present configuration of the Ontario 
SES system. Our description will apply to the academic year 1971/72, 
since this is the latest year for which we have complete data . 

Ontario supports fourteen degree-giving universities, of 
which twelve universities have some undergraduate solid earth science 
programmes. M.Sc. programmes, or the equivalent, in at least one 
solid earth science discipline are offered in ten of the universities, 
and seven of the universities offer Ph.D. programmes. 

Faculty totals for the SES system, as reported to us, range 
from as high as 224 to as low as 186. The higher total includes 
faculty at all SES centers, undergraduate teachers in addition to 
graduate teachers, and some individuals who work on an honorary basis 
or on very restricted time. Some of the 224 cannot be described as 
making a research contribution to the SES system (although they may 
well be active in research outside the system).. The lower total of 
186 more immediately concerns us. It relates to the graduate centers, 
plus SES faculty at non-graduate centers who have returned themselves 
as spending time on research. The total of 186 is made up of 24 part- 
time and 162 full-time faculty. Assuming two part-timers to equal one 
full-timer, then 174 (162 + 12) FTE faculty expend, according to their 
own estimates, the equivalent of 82 FTE on research and graduate 
instruction (Table 2.1). That is to say, the average full-time faculty 
member In SES expends 47? of his time on the activities indicated. If 
the SES faculty are typical of university in general then their 
average workweek is about 50 hours, as is borne out by a number of 
university studies; and their typical work-year, for full-time appoint- 
ees, is eleven months. 

The SES consultants have wondered If the percentage estimates 
of research and graduate- instruct iona I time, on which Table 2.1 is 
based, may not be somewhat on the high side in some individual cases. 
Nevertheless, an average of 23? hours a week on research and graduate 
instruction through the year, including for many the field season, does 
not seem unreasonable; and we know that some SES faculty average far 
more than a SO-hour work-week. 
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Table 2.2 recalculates the data on Table 2.1 in the form of 
percentages for the system. Either Table 2.1 or Table 2.2 can be 
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regarded as the basis of Fig. 2.1, which can be taken as a good 
approximation to the gross distribution of research and graduate 
Instructional strength through the system, as aggregated from 
Individual returns. The grouping into baslcj applied, and manage- 
ment fields Is as debatable as the original classification Into 
subd i sc ipl i nes; but, simply because it is more broadly based, it 
may give a more accurate picture, both of the whole and of the parts. 
As might be expected, the older and larger centers, Toronto, 
McMaster, Carleton, and Queen's display something of a balance 
among the three groups distinguished, although geophysics extends 
the applied group at Toronto, as it notably does at Western. 
Guelph, here as throughout, is a somewhat special case, with very 
heavy emphasis on the management field. Waterloo's interest In 
groundwater geology is reflected by a large proportion of manage- 
ment aclivity, as also is the quaternary interest at Brock* The 
remaining smaller centers understandably have prominent interests 
in the basics. 

In this broad view, the various centers constitute a 
varied array, with spec ia I f sms and subspec ia I isms ciear I y implied 
even in a summary. As we shall be reporting later, there is scope 
for variety to increase still further. 

The range of faculty research interests contrasts with a 
marked deoiographic clustering. Of the 224 SES faculty in the maxi- 
mum list, some 13% (157) were 45 years of age or younger at the end 
of 1972, some 50% (116) were 40 years of age or younger, and some 
25^ (61) were 54 years of age or younger. This set of circumstances 
reflects, among other things, the rapid expansion of the I960's. 
Vilhile the prospect of a generally sound, lively, and vigorous 
faculty for the system as a whole is encouraging in one sense, it 
suggests reservations for the future, if departure from the svstem 
were by retirement at age 65 only, then only 6 SES faculty would be 
leaving by the end of our first 5-year period, that is, by the end 
of 1977/78, and only another 7, making 13 in all, by the end of the 
ten-year period at the close of the 1982/83 year. The reputation of 
some units or sub-units rests heavily on the work of individual 
scholars in the higher age--ranges. The high proportion of younger 
faculty means that most reputations have yet to be made. If SES 
enrolments should stabilize, and if in consequence faculty recruit- 
ing (except for turnover) should become very restricted, then some 
units could in the future develop problems of deferred promotion 
and of intellectual stagnation. 



2b . Graduate Students 

Graduate enrolments in the SES system rose from about 
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240 In 1967/68 to about 400 in 1971/72 ' (Table 2.3). The 
1971/72 total included some 220 full-time A part-t Ime master ' s 
students, and some 170 full-time or part-time doctoral students. 
Regression of stretched data gives about 2.1 graduate students 
per FTE faculty member (Fig. 2.2). There is a small positive 
correlation between graduate student/f ocu I ty ratio and size of 
department, but the variation resulting is small for the system 
as. a whole. 

Of the graduate student population, about 40^ are re- 
gistered In Ph.D. programmes, and about 60% In Master's programmes. 
The flow of students through the systefn is illustrated in Table 2.3 
and in Figs. 2.3 and 2,4. From these data, it appears that the 
residence time in Ph.D. programmes is between 3^ and 4 years, and 
In a Master's programme about 3 years. We have used for our pro- 
jections a residence time of 4 years for Ph.D. work, although there 
Is background evidence that in some university systems the rate of 
throughput is increasing and the residence time accordingly de- 
creasing. The Ontario SES system in 1971/72 produced 44 Master's 
and 33 Ph.D.'s. 

Of the students enrolled, about two-thtrds of the Master's 
candidates are Canadian citizens, and about one-third of the Ph.D. 
candidates are Canadian citizens (Table 2.4, Fig* 2.5). Of the 
"non-Canadian" students, a substantial and growing proportion come 
from Great Britain and the U.S.A. We shall argue later that these 
proportions are not unreasonable. 

Upon graduation, these students seem readily employable. 
For all Ph.D.'s graduated in Canada in 1971/72, for all disciplines, 
only 3^ were not employed wiihin six months of graduation (see 
Table 2.5). For the Ontario soMd earth science system, we located 
only two unemployed Ph.D.'s or ABD's for the period of the data 
suppi ied by the universities (Table 2.6)j that is, an unemployment 
proportion of only \ A%. Table 2.6 also demonstrates that more than 
half the SES Ph.D.'s have been absorbed by industry and government; 
the market situation contrasts strongly with that of most other 
f ietds of study. 

We had highly informative discussions with graduate 
students. Although we hope that this report in general takes 



In this, as in some other connections, absolute precision cannot 
be achieved. The ACAP Research Unit reports a similar experience. 
Discrepancies arise from the irregular supply of data, from some 
minor conflicts in the returns, and from corrections made from 
time to time, htowever, discrepancies in the graduate student data 
that we use are unlikely to exceed \% of a given total, and have 
no effect on our conclusions and recommendations. 
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numbers, Ontario SICS system. 

Sources: ACAP Research Unit, system data for 
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T<nblo 2.4 GIV\l)UATn STUDENT CITI%KKSHIP, SES SYSTEM, 
1967/GO to 1971/72. Source: ACAP Research 
Unit data. 
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Table 2.5 EMPLOYMENT OF CANADIAN PhDs 
Source: CAGS 



Kmployor 


1970/71 


1071/72 


Univers ity 


40% 


30% 


Industry 


9% 


9% 


Fellowships 


28% 


28% » 


Research Institutes 


3% 


4% 


Government 


9% 


8% 


UncmployGd 


S% 


3% 


Other 


6% 


10% 


Total number 


1314 


1396 



Table 2.fi EMPLOYMKNT OF ONTARIO SRS PhDs, 1967 to 197 2 

(data include ArsDs ). Source :ACAP Research 
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proper cognizance of the students' views, wo should like to record 
here a few of the stronqer statements made by them. In presenting 
their views, the students seemed to be responsible and knowledgeable. 

The students at several universities,' notably Toronto, 
Queen's, and Ottawa, believe that there is a clear shortage of Jobs 
for Ph.D.'s in the solid earth sciences. At Queen's, we encountered 
a belief that faculty members underestimate the problems of students 
in this regard. At Toronto, among other places, the students were 
inclined to view their own fields rather narrowly, and admitted that 
this circumstance contributes to employment difficulties. 

The students accept the proposition that limited financial 
resources may require limited enrolment* This view, expressed by 
students at Toronto, Queen's, Ottawa, and Carlefon, was accompanied 
by thoughtful statements about the means of limiting enrolment. 
Generally, graduate students believe it is morally wrong to reduce 
enrolment by squeezing the financial support of individuals. Rather, 
reduction should be achieved through some form of direct quota. In 
their view, selection should be based solely on academic criteria, 
and arrived at in a way that would provide at least a minimum level 
of guaranteed support. 

Graduate students frequently expressed the view that major 
facilities may be inadequate, or not readily available to themselves. 
We had this view from graduates at Ottawa, among the older institu- 
tions. It was their opinion that cooperation with government 
scientists, although often good, relies too often on chance; and 
that students fare particularly well if their supervisors have been 
employed by, or otherwise closely associated with, the Geological 
Survey of Canada. Far more often than faculty members, graduate 
students recognized a need and a pKace for extra-departmental con- 
tacts and courses. Numbers of geology graduates at a number of 
centers judged themselves inadequately prepared to take advantage 
.of the techniques of mathematics, physics, and chemistry; some 
consider that their lack of preparation is not fully recognized by 
their SES facul ty. 

In relaying these opinions, we are conscious that the 
student groups that we met constituted biased samples. The pro- 
portion of the graduate student body encountered by us varied from 
center to center; and the degree of dominance in discussion by one 
or a few graduates varied similarly. We believe, however, that we 
have discounted most opinion bias, and we remain impressed by a 
common core of concern in the SES graduate population as a whole. 

2c . Undergraduate Base and Department Status 

Throughout the province, we observed an undergraduate 
base that is in the main adequate, or if not yet adequate, then 
broadening. It is very difficult to give system tabulations, 
because the identification of majors students occurs at varying 
times in the programme and they are rarely classified according to 
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Figure 2.6 Numbers of First Year Undergraduates and 

Mvunbers of FTE Facvilty, Geology and Geophysics, 
1070/71 and 1971/72. Source-. CUDG(O) data. 
(There is no significant difference between 
the two years ) . 
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Fiquro 2.7 Numborp of 2nd, 3rd, and 4th Year Undergraduates 

and Numbers of I'TE Faculty, Geology and Geophysics, 
1970/71 and 1971/72. Source: CUDG(O) data. ' 
(There is no significant difference between 
the two years) . 
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tho sub-disciplines wo uso, As is true elsewhere, a substantial 
proportion of teaching in the tirst two years is service teaching 
for other d 1 sclpl i nes. 

Figures 2.6 and 2.7 show regressions of student numbers 
against facuMy nuffibers for geology god geophysics. Strong cor- 
relations emerge particularly for higher level students. V/e wish 
to emphasize that this analysis describes the system as it now 
exists. When the graphs of Figs. 2.6 and 2.7 are ro-drawn to 
show student/faculty ratios on arithmetic scales, they suggest that 
diseconomies of operating scale set in where faculty numbers are 
low and where low student numbers reduce the student/faculty ratio 
(Fig. 2.8). 

One underlying reason for the low student/faculty ratio!' 
in small departments is that, to begin operating at at 1 , a depart- 
ment needs more than one faculty member. Another and all ied reason 
is that, in the new institutions, the development of courses and of 
power to attract undergraduates lag behind the initial appointment 
of faculty. The older departments, in populous universities, are 
able to achieve economy of operating scaio by means of targe under- 
graduate classes, including considerable groups of declared majors. 

We are very reluctant to use our descriptive data to con- 
struct a model for the future. Also, we do not regard an under- 
graduate base alone as a justification for the initiation of a 
graduate program. Conversely, the lack of a large undergraduate 
base could result from the late declaration of the major (for 
example, not until the fourth year in geophysics at Toronto), cr 
from the ability of a particular graduate school to attract graduate 
students from elsewhere. 

Solely for the purpose of describing the present situation, 
we suggest that operat i ng diseconomy in first-year teaching sets 
in where faculty numbers fall below 7 and first-year enrolment falls 
below 150; and that operating diseconomy in second to fourth year 
teaching sets in where faculty numbers fall below 13 and the tally 
of declared majors fall below 90 (Fig. 2,8), But the apparent dis- 
economies set in slowly at first. An hypothetical full-fledged 
undergraduate department might reasonably aim at 10 or more faculty 
members, 300 or more first-year undergraduates, and 50 or more 
declared majors in second to fourth years. 

The classification and reporting of first-year enrol lees 
is so variable that we should prefer the declared major total, if 
we had to select a single index. Data reported to us for under- 
graduate enrolments in geology and geophysics for 1972/73 suggest 
that Brock, Carleton, McMaster, Queen *s, Toronto, Waterloo, Western, 
and Windsor have adequate undergraduate bases in geology, or in 
geology and geophysics combined, either in the major years or in 
these plus the first year (we are leaving the Guetph Land Resources 
operation out of this part of the d i scuss i^^n) , There arc also con- 
siderable undergraduate totals at Lakehead. Ottawa, with percept- 
ible but still rather modest undergraduate numbers, is dealt with 
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by our later recommendation on the Carleton-Ottawa combination, 

We have already recognized that a new department is 
likely to develop through a less than optimal condition of operat- 
ing economy; and we consider thct Its development could be spread 
through a considerable period of iime* At this Juncture, we wish 
to dissent from some of the criteria of development ihat can be 
read into the CUDG(O) Report, The authors of that Report appear 
to have used analysis^ similar to our own analysis of unit popula- 
tions, to infer that particular sizes of department are related to 
particular levels of operation — undergraduate, master's and 
doctoral: that is to say, that about 7 faculty are necessary (or 
adequate) for undergraduate work, about 9 for a master's programme, 
and about 11 for a doctoral programme. We are familiar with the 
concept of critical mass, and know that a minimum mass of 5 is 
often mentioned in the research context. However, we regard the 
7-9-11 scale as involving dangers of two kinds. On the one hand, 
It could conceivably be used to deny faculty expansion to a depart- 
ment with a master's programme and 9 faculty, on the ground that 
faculty numbers are already sufficient. On the other hand, the i 
scale might be used by a department of given size, but with no 
great intellectual strength, to lay claim to graduate operations* 
As we have shown, the hypothetical department with a full-fledged 
undergraduate programme, and with a master's and a doc'^oral pro- 
gramme in addition, could expect at existinq levels of operatinq 
efficiency to have 10 or more PTE faculty, and could be expected 
to have 20 or more graduate students. A general increase in stu- 
dent and faculty populations should eliminate the slight apparent 
diseconomies of operation In the upper range of Fig* 2.8, and 
could involve for instance an increase in the stuc.ent/f acu 1 ty ratio 
to more than 2:1. 



2d . Fac i I it ies 

It is difficult for outsidor-s to determine whether or not 
the solid earth sciences are getting a fair share of science space 
on each campus. This matter has been commented upon by CUDG{0). 
We consider a continuing review of allocation procedures to be 
desirable, in order that equity with the other sc lences be estab- 
lished. We occasiona I I y encountered an adm i ni strat i ve v i ew that 
physical requirements for soi id earth sciences should be less than 
for other laboratory sciences, because of the emphasis of SES on 
field research* This view is completely indefensible. In fact, 
field work demands add it iona I specialized facilities to support 
off-campus operations. 

We were greatly impressed by the attractive and well- 
designed buildings at several of the emerging campuses. On the 
other hand, some of the space assigned to some other departments 
is unacceptable. For example, the geology and geomorphology 
space at the St, George campus of the University of Toronto is 
inadequate, depressing, and antiquated. A similar comment could 
be made for some of the geomorpho(ogy space at Guelph* At some 
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othor places, wo observed crowding and/or scattering of space 
facilities. Wo did not sense under-ut 1 1 I zat ion of assigned space 
In any of the departments we visited. 

The system as a whole appears to be very well provided 
wfth major equipment and library resources. However, we are not 
wholly certain that equipment is correctly distributed or suf- 
ficiently accessible to potential users. Wo were Impressed by the 
functional way that microprobe laboratories have been established, 
and observe the enthusiastic acceptance of these facilities by SES 
faculty and students. On the othor hand, the mass spectrometer, 
with comparable potential for SES research, and of comparable cost 
and complexity, has not been accepted by the majority in the same 
way. We. relate this circumstance, at least in part, to the fact 
that the facilities are not appropriately engineered or ^staffed. 
While aware that similar criticism can be levelled at many similar 
facilities outside Ontario, we feel bound to comment that this 
specific criticism Is part of a general criticism: the SES faci- 
I Ities In the system as a whole deserve, and could effectively use, 
more technical, maintenance, and backup staff than are currently 
provided. Furthermore, our recommendation for increases in user 
time implies increase in support staff. 

We recognize that the autonomy of institutions and of 
individual researchers must be preserved. At the same time, we 
feel that the Ontario SES system has a unique potential to give 
leadership in the effective use of resources. Funding for the 
acquisition of major new equipment should be considered in the con- 
text of the system as a whole, with due regard to access and use for 
workers from centers throughout the Province. It is desirable that 
these considerations should apply equally to equipment in govern- 
ment I a bora tor i es. 

A summary of library resources (Table 2.7) indicates that 
the system is adequately served in terms of library holdings. We 
commend the Ontario universities for the excellent arrangements 
that have been made for access of books and periodicals throughout 
the Province. 



SECTION 2: ROLE OF THE ONTARIO SES SYSTEM 

3a . Role Within the University 

The role of solid earth science in the university is no 
different from the role of any other component of the university 
structure. Broad aims and general responsibilities are the same 
that is, the enhancement of understanding, the establ I shmer^t of 
truth, and the communication of knowledge and truth to students and 
society; and, in addlfton, the provision to society of a resource of 
trained people. 

The universities alone are charged with the unique 
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Table 

LIBRARIES, 1970-71 DATA 
SOURCE: DEPARTMENTAL RETURNS 





1970-71 
Funds 


L. C 
Mono- 

y 1 ay 1 1 o 

Serials 


1970-71 
Acquisi- 
tions 


Total 
Serials 


1 V V/U i 

Serials 

ently 
Rec*d 


Notes 


BROCK 


S 5 297 


1 lft7 

1 > i O f 


??? 


uu 




O tcl 1 tc U 1 O 

(Private Membe 


CARLETOM 


5,300 


2,573 


373 


92 


89 


G.S.C. library 

a Yu 1 1 <xu 1 c 


GUELPH 


1 1 428 


2 .034 


715 


89 






LAKEHEAD 


8 400 


1 375 


550 


78 


68 


jr v* U 1 o a 

building 


LAURENTIAN 


3 000 


944 


188 


81 


71 




MC MASTER 


27 000 


2 44R 


1 537 


90 






OTTAWA 


8,545 


1 ,778 


102 


79 


72 


G.S.C. library 
avai lable 


QUEEN'S 


19,100 


5,505 


1,301 


97 


94 




TORONTO 


N/A 


5,508 


N/A 


107 


100 




WATERLOO 


8,728 


5,218 


332 


96 


95 

• 


Funds, 1969- 
70: $15,613 


WESTERN 


11,140 


4,259 


240 


98 


98 • 




WL'JDSOR 


8,293 


1,671 


201 


89 


82 


Pre-1960 
issues lacking 



N/A - Not Available 
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responsibility of leading tho search for truth. It Is this special 
responsibility that d I st ingu 1 shes the university from other insti- 
tutes of higher learning. 

3b, Search for Material Resource s 

In Canada, the solid earth sciences play a specfal role 
In providing expertise and personnel to assist in the exploration 
for, and the exploitation of, hydrocarbons, industrial minerals, 
and ore deposits. We recognize that Canada*s economy has been 
based on its natural resources, and we expect that the exploitation 
of these resources will continue to be an important economic acti- 
vity in the future. The growth of the economy in genera), and of 
the Canadian manufacturing industry in particular, will only In- 
crease the demand for raw materials and for energy sources. 

In view of the foregoing, we understand the university 
to have special responsibilities in solid earth sciences. These 
Include the education of skilled people to contribute to studies 
of the earth, and to help mankind to interact, in the broadest 
possible terms, with the earth in a responsible manner. V/e see 
the university as having a responsibility to contribute to the 
understanding of basic earth processes, both for their intellectual 
value and also for practical purposes of resource discovery and 
management. We perceive a responsibility to develop new explora- 
tion techniques, taking exploration in its broadest possible sense. 
We believe that the solid earth sciences should undertake missions 
in the natfonal and provincial interest, Canada should take a 
position of leadership in these disciptines, commensurate with its 
rich endowment of resources, its huge extent, and its fine history 
of accomplishments in the earth sciences, 

• 3c. Social Resp onsibi I ities 

It is an obvious truth that the disciplines considered 
in this Report are in the unique position of being the sciences 
concerned with the earth. Geomorphol ogy is concerned with the 
broad study of landforms, geology with unravelling earth structure 
and history, and geophysics with physical earth properties and 
their measurement. Although all other sciences contribute to a 
study of the earth in terms of their own specialties, It is the 
solid earth sciences that assemble the required evidence and pro- 
vide an integrated interpretation. Those concerned with these 
sciences are well accustomed to dealing with the time scales in- 
volved and with the capabilities of the processes concerned. Being 
accustomed to regular dealings with chemistry, b/ology, physics, 
applied science, and the social sciences, earth scientists are 
already interdisciplinary in the most real sense. They can be 
excused a feeling of some astonishment at the recent rediscovery, 
outside Ihefr own areas, of the value of interdisciplinary work. 

Of late, attention has been forcibly directed to the 
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energy budget of the earth anc^ Its depletion by modern industrial 
society. Energy from fossil fuels, like other mineral resources, 
is f i n ! te . The d 1 scovery and ut I II zat Ion of future resources will 
tax our ability to develop and apply new knowledge and techniques. 
Whether with fossil fuels, hydroelectrlcity, or atomic energy, the 
development and utilization of energy resources inevitably involve 
aspects of direct concern to solid earth scientists. 

One can easily think of many other examples where the 
solid earth sciences have areas of responsibility to society. One 
thinks, for exafnple, of problems of fluid waste disposal and re- 
lated perturbations of the environment. One thinks of the geo- 
morphologic and pedologica! studies required 1o understand the 
surface of the earth as it is presented to man. Particularly 
fashionable at the present time are pollution studies related to 
water circulation and soil sciences. Final ty, we think of the 
development of the Canadian North, and the continental shelf. 

To anticipate comments to come in further sections of 
this Report, we note that solid earth scientists seem not to have 
faced up adequately to these particular social obligations. In 
our visits to the universities, the matter was raised only by 
graduate students, who pointed out that environmental studies are 
falling to other science departments no better qualified, and in 
some respects less well qualified, to deal with the total earth 
system. 



3d. Academ ic Pursu its 

We are absolutely convinced of the value of the sol id 
earth sciences as prime intellectual pursuits. The value of the 
search for truth is beyond estimation and it is a particular 
responsibility of the university among postsecondary institutions. 
Today's broad philosophical questions clearly capture the attention 
of society, and particularly of young people. The broad concepts 
and interdiscipl inary 'nature of the solid earth sciences should be 
able to provide appropriate challenge and intellectual excitement. 



3e* Resources 

To play the role we have outl ined above, we need qua I i- 
fied scientists and appropriate material resources. We need sophis 
ticated facilities and resource support, both financial and tech- 
nical. The earth science departments are comparatively small, and 
perhaps politically vulnerable within the university structure. 
Generally, they live in the shadow of much larger departments of 
mathematics, physics, chemistry, and biology. However, if the 
university community is really convinced of the importance of Inter 
disciplinary studies, there is n.^ better way of promoting them than 
the development of solid earth science departments- Care should be 
taken that other disci pi ines do not weaken SES by competing in the 
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traditional areas of geology, qeophysics, and goomorphology . Dupli- 
cation, even if it can be justified within 1ho university context, 
could bo very costly fo the smaller solid earth sciences deportments. 
Finally, it should be recognized that a mu 1 1 id i sc 1 pi i nary laboratory 
requires instruments and technicians from many specialties, in order 
to carry out the job it must porforr.. 



SECTION 4: STREmT US AND WEAKNESSES 

4a . Genera I Comments 

The Ontario universities provide a large and diverse 
solid earth science system* As would be expected of such a sys~ 
tern, essenfially all subdivisions are represented in some way. 
Therefore, in this report, wo shall limit ourselves to selecting 
for comment only cases of outstanding strength or weakness, or 
cases which we consider to be outstandingly important to Ontario 
or to Canada. Moreover, even within this limited range, we shall 
not be attempting a total coverage. There is, for example, no 
purpose in commenting in detail on the Land Resources work at 
Guelph, which is already long and firmly established. Our terms 
of reference direct us to attend to possible changes of direction 
in the future, rather than to comment on what has already been 
done. 

In general, we sense that the Ontario universities are 
inclined to emulate the prestigious U.S. A. /U.K. institutions 
working in the SES field. This is not surprising, since so many of 
the faculty members were trained in those countries. Although it 
is important to have a significant emphasis on the currently 
fashionable fields of research (often referred to as working ^Mn 
the forefront of knowledge"), appropriate attention should also be 
given to those special studies in which Canada can show world 
leadership and which are required to serve national ends. 

A summary of the graduate student research in the various 
subdiscipl ines for 1971/72 is given in Tables 4.1 and 4.2. 

4b. Assessment 

General Statement 

One would expect economic geology to be strong in 
Canada: and we have found it strong in the Ontario SES system. 
Moreover, it is clear that students, particularly M.Sc. students, 
recognize the importance of economically-oriented thesis topics. 
The recognition appears clearly in the lists of thesis titles. 
V/e recognize particular strengti^ in economic geology at Queen's, 
Toronto, and Western; and we concur with the view expressed in 
the CUDG(O) Report that there is important developing strength in 
this area at Car I eton-Ottawa . On the negative side, we noted 
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little evidence of concern with economic aspects per se. The 
current energy resource crisis and our Inabi I ity to analyze this 
complex Issue without foreign consultations clearly indicates the 
need for programmes in earth science incorporating economics as a 
major component. Too little effective use is made of geophysical 
techniques by non-geophys ic i sts and most students with whom we 
talked were reluctant to consider isotopic measurements to support 
their research. Interaction with the Ontario Department of Mines 
seemed minimal, but it is not clear whether this remark should be 
taken as a criticism of the universities, or as reflecting Indif- 
ference on the part of the government organization. Interaction 
with industry seemed rather patchy. 

Activities in engineering geology and geotechnique were 
largely invisible, except for isolated projects, and for the re- 
search, activities of the civil engineers at Western. Tables 4.1 
and 4.2 indicate tittle student participation in this area. We 
have stated earlier that the 1 ines of enquiry open to us may have 
been too few to enable us to learn what is actually going onj 
nevorthel essi while we learned of, and were Impressed by, coopera- 
tive work performed by a few individuals, we are stilt left 
wondering (f the field i s rea I I y underdeveloped in the Ontario SE5 
system. As mentioned earlier, if an effort to survey this field, 
regardless of departmental affiliation, has not already been made, 
or at least arranged, we think that a survey should be undertaken 
as soon as possible. We regard the matter as important, not only 
in relation to mining and quarrying, but diso in relation to 
Ontario's level of development in the construct ion industry, manu^ 
facturing industry, urban growth and concentration, and transporta- 
tion. All these items pose their own particular problems of envir- 
onmental management. We suspect that, in particular, there could 
usefully be more research activity in the field of urban geology 
and geomorphology . 

Environmental concern seems stronger outside the earth 
sciences than inside, even when the present-day environmental gim- 
mickry is discounted. We believe that solid earth scientists should 
be among those most directly involved with environmental matters, 
many of which relate directly to aspects of geology and geomorphology. 
We should prefer not to isolate environmental studies under a 
special subheading; although much more could be done than is at 
present being done to demonstrate to outsiders t^^at the environment 
is getting attention from workers !n SES. 

Aside from the efforts of individuals scattered through 
the system, we have recognized strong groups of workers in environ- 
mental studies for instance at Waterloo (groundwater studies), 
Guetph (pedologic and related studios), and Brock (quaternary studies). 
We agree with the graduate students at one university, who commented 
that environmental problems should receive attention in all SES 
departments. But, to put an earl ier comment in other words, we 
believe that the study of the environment should be integrated closely 
with other SES studies, and that it should be seen as a natural 
appi ication of these. 
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The commonts thai wo now make on geomorphol ogy and 
pedology exclude the integrated soil arid soil -related vsork a1 
Guotph. At other centers, we found that facilities vary widely 
in quol ity; and, because of the study of geomorphology in both 
geography and geology departments, 

morphology was not always easy to evaluate. At Carioton, geo- 
morphology commands the use of a fine small workshop; geomorphology 
at Guetph is well equipped, but has its laboratories scattered, and 
housed moreover in rather poor basement quarters. McMaster geo- 
morphology is welt off, both for research and for teaching. Ped~ 
ology facilities arp excellenl a1 Quoen^s and satisfactory at 
Western. At Tore and Ottawa, little indoor or laboratory 
research is undertaken, and little provision is made for it. Equip- 
ment for geomorphology at Windsor is limited and unimpressive, per- 
haps* as a result of uncertainties of research direction. Geo- 
morphology at Brock is integrated into the quaternary studies pro- 
gramme, with excellent teaching faci lilies and a radiocarbon labora- 
tory. 

Sed imentotogy , stratigraphy, and pa I eontology are studied 
at widely scattered centers, and perhaps this is proper. Special 
application of sed imentology to quaternary studies results in con- 
siderable confusion in the use of the various descriptive terms. 
In particular, it was rather difficult for us to properly appreciate 
the activities in quaternary studies, except at Brock. 

Mineralogy profits from the strong traditions of Peacock's 
school at Toronto. Of the various subd i sc i pli nes, perhaps this is 
the best equipped in terms of hardware. Especially is this true, 
since very few graduate students are working in mineralogy. Although 
it is clear that the Ontario SES system has capacity to train many 
more students in mineralogy than it now does, we know of no demand 
for a marked increase. Mineralogy, of course, provides a service to 
most solid earth science fields, and is therefore a necessary activ- 
ity at any solid earth science department. 

It is clear that experimental work has become an accopiable 
and important part of petrology, and the combination of petrology 
and geochemistry seems relatively strong in the system. However, 
petrologic and geochemicat studies involve very substantial capital 
costs; attempts should be made to rationalize their development. 
Specifically, one needs the right kinds of hardware without undue 
duplication. Since geochemistry was born from petrology and 
mineralogy, it is natural to find that its techniques are required 
almost everywhere in the solid earth sciences and represent a broad 
spectrum of interests. There is a clear strength in elemental geo- 
chemistry and non-radiogenic isotope geochemistry at McMaster Univ- 
ersity, and an emerging strength in geochcmical exploration at 
Queen's. 

There is a healthy diversity of approach to structural 
geology throughout the Ontario system. It is well represented 
everywhere, and we feel that both the field and theoretical 
approaches to the subject are entirely satisfactory. 
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Since we only examined the solid earth side of geophysics, 
wo found it d i f f icu i t to get a balanced v icw. t^i stor ica I 1 y, the 
Toronto programmes fiave provided fhe basis for the development of 
geophysics in Canada, supplying strong traditions in applied goo- 
physics which, although weakening, still persist today. As a sub- 
division of the Department of Physics, geophysics at Toronto has 
the advantage of a strong background in the physical sciences and 
a strong undergraduate base, but has the possible disadvantage that 
collaborative projocis with geology, O^^ography, and engineering may 
be difficult to arrange. The University of Western Ontario has one 
of the two separate geophysics departments in Canada, and, in 
common wiih many geophysics departments, has difficulty in providing 
itself with an adequate undergraduate base. In general, we observed 
that geophysics is not being well enough used by students in related 
disciplines, such as economic geology, structural geology, 
engineering geology, and so on. 

Wo were discouraged to see so little interest in Ontario's 
coasts, including its seacoast. We had expected to see plans at 
least for work on Hudson's Bay, continental shelves, and on tho 
Great Lakes. We are conscious that a few individual studies focus 
on aspects of the Great Lakes, but these fall far short of what we 
have in mind. We were told that pr^oblems of transportation and 
logistic support are major deterrents to work on Hudson's Bay, and 
that Arctic studies, within the Mackenzie Valley or using that 
valley as a means of access, are far more practicable than studies 
of Hudson's Bay, including its shorelines* If we have been correct- 
ly informed, then we consider the situation regrettable. The port 
of Moosonee, after all, is in Ontario. 

We have been informed that ''Ottawa would restrict federal 
support for marine geology to coastal universities. This seems to 
us an unreasonable restriction, considering that transportation 
difficulties, such as they are, can be readily overcome, and that 
the seas occupy three-quarters of the surface of the globe. It 
would seem just as unreasonable 1o obstruct coastal universities 
from studying lakes, or philosophy. Geographically, Hudson's E3ay 
is shared among Man i toba , Ontario, Quebec, and the Norlhwest 
Territories. The nearest and most accessible SES centers lie in 
Ontario. Whatever inquiries may have been made by individual centers, 
we cannot escape the conclusion that the Ontar io center s as a group, 
when they think of marine studies, think only of the Atlantic. As 
an extension of this criticism, we draw attention to the lack of SES 
work on physical limnology, for which there is infinite scope in 
the province. 
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McMaetev, Qi^een'Sj Toronto y and Western 

These are four mature universities, that offered 
solid earth science Ph.O.'G before 1950. All are strong in most, 
^ if not all, of the solid earth science sub-disciplines. Together, 
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they represent 52, 5^ of the provincial university effort in research 
and graduate instruction, 78.5^ of the Ph.OJs granted, and 63.5^1 
of f^USc.'s granted. These figures, and the corresponding figures on 
a un Ivors I ty-by-un i vorsi ty basis, represent the proportion of the 
total provincicil university ufforl as provided to us as background 
data . 

Each of these four universities has its own style, and we 
think that this is a good thing. Although ihey have a broad com- 
petence, they are wise enough not to atteinpt everything. Within 
these universities there is at least one f acu I ty membGr in all sub- 
disciplines with an acknowledged international reputation. 

McMaster University: 

11^ of research and graduate instruction 
\9% of Ph.D. students 
155^ of M.Sc. students 

The total style of the solid earth science 
activities at tAclA^sie: University is dominalcd by the interdisci-- 
plinary character of the entire university. Although it would be 
difficult, and perhaps inappropriate, to urge this stylo on other 
universities, it does form an excellent and important part of the 
Ontario system. 

In the Deparlment of Geology, it is clear 
that fields of sed imentology and mineralogy are very strong. It is 
one of the few very strong centers of paleonlology in the province. 
The University has a conspicuous strength in laboratory studies; 
we were tofd that a greater emphasis on field studies is planned 
and we welcome this. 

We saw little sign of geophysics, although 
there is at least one individual active in this field. Research 
in the field of both radiogenic and non-radiogenic isotopes has a 
very strong, long-standing tradition, and is currently receiving 
special support in the form of a Negotiated Development Grant. 
There is exceptional strength in elemental geochemi stry • 

McMaster University impressed us as the 
outstanding center of geomorphoiogy in the province. It is very 
well equipped for teaching and research. We observed particular 
strengths in karst morphology and pedology. 

McMaster is among the very few Canadian 
universities participating in the analysis of lunar materials. 



Queen's University: 

]0% of research and graduate instruction 
]9% of Ph.D. students 
\6% of M.Sc. students 



The Deportment of Geological Sciences 
informed us that 1 hey laid grcal stress on the strength of the 
undergraducjto base for thoir graduate programmes. It is clear 
that they have achieved a standard of undergraduate instruction 
that is quite outstanding. The planning of the departments with 
which we were concerned sets an example for other universities. 
We understand that such planning is characteristic of the univer- 
sity as a whole. Sirengths were observed in such traditional fields 
as economic geology, mineral deposits, supported as would be expected 
by strengths in petrology and mineral geochemistry. We noted an 
emerg i ng capabi I i ty in mar i ne geol ogy . 

Queen's University is strong in geo- 
chemistry, and there is significant activity in the field of ex- 
ploration goochemi stry . We regret the weakness of the geophysics 
group, which should be strong enough to compiement the active 
geology research. In particular, we sense a lack of scientific 
leadership among the goophys i c i sts . 

We were well impressed with physical geo- 
graphy at this university. Research and graduate instruction 
represented a good strong spectrum. The group is particularly well 
equipped for pedologicai work. We were pleased to see an excellent 
cooperation between the physical geographers and the geologists. 

The University of Toronto: 

\9% of research and graduate instruction 
20% of Ph.D. students 
2\% of M.Sc. students 

This university has some competence in all 
sub-disciplines of the field of geology. In the f ield of pa leontotogy, 
its effort is greater than that of any other university in the sys- 
tem (Table 2.1 and 2.2). Toronto is notably strong in the tradi- 
tional fields of geology and in experimental petrology. The equip- 
ment available to the department is generally outstanding. We note 
that in the CUOG(O) Report, this university claims not to concen- 
trate on environmental, marine, or limnoiogical studies, but we 
believe that their efforts in these fields are quite adequate. This 
university claims strength in the fieid of engineering geology, a 
claim which we believe is justified. Of the four older un i vers i r i es, 
the University of Toronto seerris to us to be rather on the defensive, 
an attitude which we did not understand. We have corrjmented before 
on the dismal housing of the geology and geography departments. 

The University of Toronto enjoys the 
heaviest concentration in the system of geophysics and geochemistry. 
The geophysics laboratory (in the Department of Physics) enjoys 
strong traditions in the fields of applied geophysics, and in studies 
of global tectonics. This group benefits from the support of a 
strong physics department. The preparation of Toronto's under- 
graduate geophysics students is recognized to be outstanding. V/e 
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scnsG on apparent lack of leodcrstiip in the geophysicc gr^oup; 
admittedly, it seems to function quite wot! wilhout it. 

We noted isotopic and pa I eomagnot Ic 
studies of lunar materials, rare in Canadian universities. 

The geomorpho log I sts in the geography 
department are especially strong in field operai ions in ftuvial 
morphology^ and enjoy a sound reputation for the quality of their 
prepara1!on of students. 



University of V/estern Ontario: 

12.5/C research a.njJ graduate instruction 
20. 5^ of Ph.D. students 
\] .5% of ^M.Sc, students 

In the Department of Geology at this uni- 
versity, we observed an outstanding research group in geomorpho logy 
and good research in paleontology, f-lere, espGCially, graduate 
students were noticeably interested in and excited by economic 
geology; this is probab/y a healthy view at the present time. We 
were told that the university is planning for a necessary 
strengthening of analytical facilities, and we concur that this is 
needed . 

This university is one of the two pro- 
vincial cenlors for geophysics in Ontario, It achieves an excellent 
balance between pure and applied emphasis. 

We observed at this university the only 
facil ity capable of studying minerals at very high pressures. The 
documentation provided to us through ACAP showed a very high man- 
power devoted to geochemistry, although the CUOGCO) Report claimed 
no concentration or emphasis in this field* The tatter view seems 
more consistent with our observations, and perhaps some imbalance 
might be inferred. 

In terms of geography, pedology has been 
singled out as the on) y active sub-discipline. V/e can find no fault 
with this choice. 



Cavleton and Ottam 

These are also mature universities at which we noted 
respected researchers in many of the 5ES sub-disciplines. Close 
proximity to and strong interaction with federal laboratories is one 
of their principal characteristics. Their sizes, relatively small 
in comparison with the first group, are at' least partially compen- 
sated by good cooperation between sub-*d i sc i pi i nes; e.g., between 
geomorpho logy and civil engineering. Although Pre-Cambrian was not 
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chosen to bo one of the SES sub-d i sc Ipl i nos <we think properly so), 
the choice by those universities to direct a substantial part of 
the research effort to Pre-Cambrlan applications seems entirely 
appropr iate • 

Cdrleton Un Iversity : 

]0i of research and graduate instruction 
5% of Ph.D. students 
9% of M.Sc. students 

In the geology department we see distinct 
strengths In such fields as engineering geology, geochemistry, 
structural geology, economic geology, and petrology. There are 
quite good facilities for experimental geochemistry, as well as 
mass spectrometry facilities for both stable and radiogenic Isotope 
measurements. We would question the choice^ of the geophysical em- 
phasis which seems to invito little? interaction with other geologists. 
Activities in physical geography are expanding. They are specialized 
and very wei I equipped for their specialties. The application seemed 
to us to be quite well chosen. Activities in geography--based geo- 
morphology are expanding from a base of appi led permafrost research. 
These activities are greatly assisted by a workshop where instruments 
can be not only produced but also designed. 

University of Ottawa: 

5.5% of research and graduate instruction 
10, 5^ of Ph.D. students 
4 ^ of M,Sc. students 

Of these figures, we note that 3.5^ of the 
provincial effort In research and graduate instruction does not seem 
to justify \0.5% of the Ph.D. enrol lees. These and other figures 
seem to imply that the university is somewhat overextended in its 
Ph.D. programmes. For example, the data provided to us by the 
university showed 0.65 FTE faculty members supervising five Ph.D. 
students In structural geology. In spite of this criticism, we agree 
that there is considerable potential for research in structural 
geology and petrology at this university. We are aware of no geophysics, 
but there is nohable activity in sed imentology and geochemistry. In the 
geography department we see a concentration on sub-disciplines which is 
unusual in fhe systam. In the geography department there is an unusual, 
but highly commendcble. integration with civil engineering, which 
produces work in appI led geof:)orphology as this is understood in France. 

The recommendation to combine the graduate 
program at Ottawa and Carleton if implemented would produce a strong 
wel I ba I anced unit , 

Bvoakj Lakeheady Lanrentian^ Waterloo and Windsor 

These universities are noticeably younger, and the 
solid earth science disciplines less developed, than in the case of 
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the other universities mentioned above. The Ontario university 
system would certainly not suffer if these universities were not 
to ofior Ph.D.'s during Dio planniny perrod. A single exception 
to this rornark is the very narrov/ subdiscipline of groundv/ater 
geology for which a Ph.O. prograrome should be considered at the 
University of Waterloo. This would require appraisal by acknow- 
ledged experts in this particular sub-^d locipl ino, including ex- 
perts who could determine the social need and advise on the details 
of any recommended programme. 

The offering of M,Sc. programmes by these 
universities is bound up in ralhor complex provincial planning 
policies. The two principal statements relevant to Ihis decision 
seem to be the following: 

"... accept the pr i nc i pi e that the emergent 
universities should of f er some M .A. and M.Sc. 
work in the central disciplines, simply because 
they are universities, and without justification 
on the basis of an overall provincial plan for 
graduate work in each subject separately. Hence 
the embargo on these universities' new pro- 
grammes was to be removed through a different 
process, namely the approva} of a five-year plan 
presented by each university showing the sequence 
of initiation of new fields." 

(COU: ^'Activities in Graduate Studies" 1971-72, 
Sept. 14, 1972) 

"This means that the committee concurs with the 
view that each of the emerging universitiec should 
be allowed to proceed with new programs develop- 
ment, but that this development be restricted to 
masters' programs at this time, and that it be 
selective in its emphasis, 

(CUA: "Procedures for initiation of new graduate 
programs" June 8, 1 972) 

In our view it would be irresponsible to 
interpret those statements as justifying the indiscriminate develop- 
ment of M.Sc, activities. V/e interpret them to be very restrictive 
in the sense of selection of subd i sc i pi i nes and in the implication 
that not all of these universities will choose to develop solid 
earth sciences in their overall' plan. 



Brock Un i vers i ty : 

2^ of research and graduate instruction 
0% of Ph.D. students 
0% of M,Sc, students 
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The geology department at Brock Univer- 
sity has deliberately chosen to conduct integrated earth sciences 
and allied studies relative to 1he Quaternary. They expect to 
have special emphasis on palynoloyy and radio carbon dating. Its 
laboratories are well designed and equipped both for teaching and 
research. The department has made successful efforts to foster 
an interest in the solid earth sciences within the high school 
system. We consider that it is now ready to define the subdiscipllne 
for specialization and open an M.Sc, programme. 



Lakehead University: 

\ .9% of research and graduate instruction 
0^ of Ph.D. students 
0^ of M.Sc . students 

The SES departments at Lakehead University 
provide an opportunity for undergraduate education in this disci- 
pline to students in this relatively remote area of Ontario, The 
research activities of the staff in the Geology Department quite 
properly relate to Pre-Cambrian problems, economic geology, and the 
sed imentology of the Lake Superior basin. Participation in the 
Geotraverse project is a natural development and should be encour- 
aged as a natural focus for staff research, if there is an insti- 
tutional decision not to develop a Master's programme, every effort 
should be made to optimize the research potential of the faculty in 
SES at Lakehead as this location offers geographical advantages for 
liaison with other institutions. 

In physical geography the stated intent to 
concentrate on studies of landforms, land utilization, and the 
recreational potential of the North Shore of Lake Superior is com- 
mendable* 

The coordinated science equipment and work- 
shop area indicate wise planning and a h'gh level of collaboration 
among science departments at Lakehead. it is hoped that the con- 
t i nuance of th i s co II a bo rat ion will I ead to i nterd i sc i pi i nary 
research projects that relate to the Lakehead area and the more 
remote areas to the north. 



Laurentlan University: 

3.27^ of research and graduate instruction 

0 ^ of Ph.D. students 
2 % of M.Sc. students 

The location of this university and the 
need for applied economic and mine geologists indicate a strong 
development in this aspect of the solid earth sciences. Graduate 
work at the M.Sc. level should restrict Itself to this range of 
activity and should relate all subd i sc i pi i nes to this objective. 
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Wo would like to see some strengthening of the conpetcnco in 
exploration geophysics and in basaltic mogmal !sm. We be! iove 
that this university is not taking sufficient advantage of the 
totoi Sudbury setting. The university should be ob!o 1o benefit 
greatly from distinguished visiting experts, interested in the 
unique geology of this circa. 



University of Waterloo: 

7.55C of research and graduate instruction 

.6% of Ph.D. students 
7 .6% of M. 5c . students 

Half of the stated research efforts in 
environmental geoioqy in the system is taking place at Waterloo 
(Table 2.2), The principal area of excellence is In groundwater 
geology and associated studies. This latter strength should be 
recognu'cd by a funded Ph.D. programme specifically related to 
groundwater geology. Olher subd i sc i pi i nes In the department should 
continue to recognize this area of strength and orient, as far as 
possible, their activities in support of it. The division of 
environmental studies in the University should likewise welcome and 
support this area of strength. 

The department as a whole is developing 
good balance at the undergraduate and Master's level. The concept 
of having students move in and out of the prcgrarrime and thereby 
gain practical experience is one that should be evaluated by other 
institutions. If this results in a better education lor SES 
students, others should consider similar developments. 

The groundwater group at Waterloo and the 
land resources science group at Guelph are cooperating in graduate 
course offerings in a way that will lead to the enrichment of both 
programmes, and this collaborative activity should be recognized 
and encouraged by both institutions. 



University of Windsor; 

3.5/6 of research and graduate instruction 

of Fh.D. students 
2 i of M.Sc. students 

The geology department of the University 
of Windsor has informed us that they intend to direct their graduate 
programmes towards potroieum geology and industrial minerals. We 
DcMeve that petroleum geology is much too broad a term to indicate 
a particijlar specialty. ft is questionable whether any university 
in Carad-i protends to cover at I of this field. We believe that the 
choice should be more ncirrow, and that emphasis should he on prob- 
lems which deal with 1ho Niagara Peninsula sotting. The choice of 
O . spec i all 2ot ion on industrial minerals seems appropriate, with the 
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impi icat ion that it would I nvol vo al so the eng i neer i ng geo logy of 
solid rocks. This university has a conspicuously large under- 
graduate 

Vie noted particularly how well this depart- 
ment integrated its goophysicist and geochemist into their earth 
science research. We would like to see more of this elsewhere. 
Although few departments should offer geophysics degrees, all should 
have enough competence in geophysics and geochemistry to support its 
principal research activity. Research in pa I eomagnet i sm seems 
appropriate and well-directed. 

We understand that the geography depart- 
ment at the University of Windsor has not been appraised and believe 
It should be appraised with the aim of helping it to be more effect- 
ive. We believe that its research objectives were somewhat limited, 
and that the statements of support and productivity were demonstrably 
J nf I ated . 



The UnivevsiUi of Guelph 

15 of research and graduate instruction 
5,3^ of Ph.D. students 
10.6^ of M.Sc. students 

The outstanding research effort in the sub-- 
discipline of Pedology Is recognized by 1 he 13^ of a 1otal of ]A% in 
the total system is centred at Guolph. In other words, 91% of the 
Pedology in the province is carried out at this one institution. 

The SES programme at Guelph has done an out- 
standing job of bringing various disciplines to bear on the studies 
of soil Systems, The decision not to develop a conventional geology 
department but rather one that supports soil sciences is a good one. 

The collaboration with the Ontario Soil 
Survey unit which is funded by the Ontario Ministry of Agriculture 
and Food, the Department of Agriculture, and the University of Guelph 
provides a model that should be studied by other SES units who will 
undoubtedly seek similar structural arrangements in order to further 
and maximize research effort with public funds. 

With the close collaboration thai exists 
between soil science, plant science and animal science, the unit at 
Guelph is well equipped to continue to develop along areas of current 
strengths with an increased activity indicated in app I icat ions of 
remote sensing to land use problems and detailed studies of soil sys- 
tems as they relate to waste disposal. 
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SECTION S: HK COmSNDATIONS 

5a. Enrolment Pro/iectlons 

In order to define a minimum sftuation, we have assumed 
Initially that educational demand will keep pace with the projected 
population growth of Ontario, but the increasing sophistication of the 
economy, increased interest in education for cu^fural purposes, and 
reduction in the import of earth science workers because of recent 
immigration policies will have no effect. (According to Sc ience 
Report }3, DIaJs, aboi/t two-thirds of the earth science labour Torce 
Is currently imported.) 

To arrive at the base figures, we have used the DTE pro- 
jections cited in the Wright Report (Table D-4). These projections 
deal with the 18-24 year age group: they incorporate allowances for 
immigration, mortality, and change in the fertility rate* Projections 
for the next ten years should be reasonably firm, since for the most 
part they represent head counts of human beings alive now, and in the 
Ontario school system. 

We cannot persuade ourselves that, over the 10-year term. 
Increase In SES student enrolment should fail to equal the increase in 
the l8"24-year-otd population. Fig. 5.1 illustrates some projected 
growth trends for Ontario. In the face of a rising population and an 
even more rapidly rising gross provincial product, a stationary enrol- 
ment in SES seems to us both undesirable and unlikely. Indeed, we 
might well remark that a no-growth situation would not be in the national 
Interest, and that undue reliance on the import of foreigners (whether 
permanently or temporarily) and on foreign expertise is bad in principle. 
We recognize that the economics of the mineral exploration Industry 
fluctuate rapidly, and that the job prospects of SES graduates are 
closely coupled to the fortunes of that industry, so that short-term 
variations in demand for SES graduates, and variations of considerable 
amplitude, are to be expected and will need to be lived with. But, 
simply because a mineral resource is by definition a wasting resource, 
we can foresee no long-term decline in mineral exploration. 

Our minimum assumption is, then, that Ontjario can maintain 
its present proportion (13^) of the 18-24-year age group in univer- 
sities: and that the province can continue to afford the existing 
ratio of graduates to undergraduates that is to say, that the total 
of graduates in the Ontario university system will continue to equal 
}2% of the total of undergraduates. Put in another way, the assumption 
is that a number equivalent to 1 . 5655 of the 18-24-year age group will be 
enrolled in graduate school. The present fraction of all graduate 
students who are students of the solid earth sciences is 2.8^. We can 
conceive of no likelihood that the graduate population in SES in Ontario, 
averaged over the ^0-year period, will be less than that obtained by 
projecting with these ratios. 

The assumptions made so far, of nil increase in university 
participation, and of nil differential growth by SES, predict an 
increase in SES graduate enrolment from 400 in 1971/72 to 518 in 
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1982/85 (Tabic 5.1). These totals provide us with lower limits* 

)n order to define upper limits, we have considered the 
minimum totals of graduate population to be increased by the addi- 
tional factors discussed in the Wright Report, In that Report, 
predictions are based on assumptions additional to, or different 
from, those already made: namely, that the proportion of the 18-24 
year group that attends university wilt Increase substantially 
beyond and that the ratio of graduate to undergraduate popula- 

tion will also increase slighfly. We consider this set of predic- 
tions to be quite optimistic, on the grounds that, in our opinion, 
It probably overestimates the increase in university participation, 
and that it would involve costs likely to be quite unacceptable to 
the Ontario taxpayer, SES graduate populations predicted on the 
assumptions used in the V'iright Report are 690 for 1976/77 (against 
a minimum figure of 464) and 868 for 1931/82 (against a minimum 
figure of 518 (Table 5 J ) . 

We are founding our ov;n projections and our consequent 
recommendations on an intermediate situation: rather, on two 
variants of an intermediate situation. In defining this situation, 
we have had regard to recent trends in the growth of SES relative 
to other graduate operations. We are assuming either that univer- 
sity participation wilt rise to of the t8-24'-year group by 
1977/78, and to 18.2^ by 1982/83, or that SES graduate enrolment 
will become 3.5i? of the graduate total by 1977/78 and 5.9% by 
1982/83; alternatively, that some combination effect of less marked 
increase, both in university participation and of relative interest 
in SES, will lead to identical results. Such a combination could 
be, for instance, an Increase in university participation from 13^ 
now to 14,65^ in 1977/78, and an Increase in the SES graduate popu- 
lation from 2.8^ of the total graduate population to In 
1977/78 (Table 5.1). 

On this basis, we are projecting an increase in the SES 
graduate population from 400 (actually rather more: see above) in 
1971/72 to 593 in 1977/78 and 725 in 1982/83, representing an in- 
crease of about 38^ over the 1972/73 totals by the end of the first" 
planning period, and about 63% by the end of the second planning 
period (Table 5.1: SES Proposed). 

Table 5.2 repeats our projections from Table 5.1, but 
breaks them down into master's and doctor's candidates. It also 
separates off part-time totals for master's candidates, using the 
currently observed ratio of full time to part-time master^s. In 
addition, the currently observed ratio of doctor ^s to master's is 
buiit into the projections. Table 5.2 also lists new places needed, 
and predicts annual outputs. 

We recognize that recent data indicate a national decrease 
in graduate enrolments, although M.Sc. enrolments have continued to 
increase in Ontario, and geology graduate enrolments for Canada as 
a whole were higher in 1972 than in 1970, both at the M.Sc. and at 




A-46 




M 

to 
I 

ON 



.£5 



^3 
0) 

O 

a; 



o 

a; 



CO 

u 
o 
iJ 
o 
o 
o 

CO 
OS 



CM 



O 

CM 
Id 

u 



4J 



o ri G 

U 0 * 

0 0 

CO a 
M <y <i) 

<i> o 
O o M 
O C 

1 M 
in cu 

H 



0 



> 

4J O <U 

CD d 0 
<D V 



CJ 

4J ^ 



4J 



o 

H 
4J 
U 
0 

o H 
u -H 



4J 



O QJ O 

M w 



4J 

rd 

4J ^ 

O fd 

' w 

O :i n V^ 



4J 



in c 



o 

4^ 



0 
O X 
4J C 



Ci4 



0 V-i 
p. <D <D O 



4J 



O 

P^ <i) n5 o 

rH H fi< O O 
I i 



A- A 7 



the Ph.D. level (Table 5.3). Changes in trends of graduate enrol- 
ment are most marked at the Ph.D. level . Among the reasons for 
a decrease here in 1971 seoi^i to be cautious university decisions 
on admission, changing attitudes of prospective students, and heavy- 
handed changes in government policies. Our view is that the reluc- 
tance of some potential students to consider graduate programmes 
stems largely from widely-circulated misinformation about employment 
prospects, and is not in the national interest. The additional recog- 
nition of the cultural and intellectual value of postgraduate educa- 
tion has been eroded at the same time. The growth model we propose 
can, in our opinion, be defended as desirable and real istic. 

We have been interested to observe that an educational 
plan for Britain looks to a 22% rate of un i vers i ty part i c i pat ion 
for the 18-year-old population by 1981, a graduate student popula- 
tion equal to M% of the undergraduate population in ]91(>/11 , and a 
155^ increase in graduate student population between 1971/72 and 1976/77 
(Table 5.4). Our expectations for SES in Ontario are more modest than 
this. They are also, as indicated, more modest than predictions from 
the participation rates recommended in the Wright Report. At the 
same time, we agree with the principle of that Report, that the 
Ontario university system should attempt to relate the educational 
opportunity of the Province's citizens to growth in gross provincial 
productivity. 

If the major SES departments are able to take proportionate 
shares of th3 predicted increases in SES graduate enrolments, we 
foresee little difficulty in accommodating the increase in the first 
five-year period, and the proposed distribution for 1977/78 is. shown 
in Table 5.5. This table indicates the most probable enrolments as 
well as those that are the minimum acceptable, in order to bracket 
the possibilities for planning purposes. Vtowever, some major depart- 
ments have indicated an intention to undergo little or no growth, 
whether because of lack of space and funding, internal policy deci- 
sions, or constraints of university planning. Toronto, Western, 
and McMaster in particular may be unprepared or unable to accept the 
implications of the continuing development of SES in Ontario. Some 
comments from these institutions refer to rigid governmental attitudes 
that prevent anyth i ng but a very slow expansion at established centers. 

If the major institutions will not, or cannot, take their 
proportionate share, and if graduate SES enrolments increase in any- 
thing I ike the manner that we are predicting, then the developing 
centers will be chief iy responsible for accommodating the additional 
graduate students and the distribution sRbwn in Table 5.5 will have 
to be modified considerably. The CUDG(O) view is that the developing 
universities are likely to expand faster than established and older 
universities, and that in consequence they are likely to take an 
increasing proportion of the SES enrolment. But if new graduate 
programs are to be developed where they do not now exist, careful 
attention will need to be given to the provision of adequate facili- 
ties and of sufficient, and competent, faculty. 

We have considered the demand for SES graduates in recent 
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Tablo 5.3 GHOSCIRNCK HNROUIRMT, CANADA. 

Source: Gootirnos , Dec. 1972, p. 23. 



Year 


M.Sc. 






Number 


% change 


Number 


% change 






from 1970 




from 1970 


1970 


298 


• • • 


193 


• • • 


1971 


272 


—9.0 


195 


—4.2 


1972 


380 


+27.5 


261 


+35.2 



Table 5.4 DATA FROM THE TEN-YEAR PLAN FOR BRITISH EDUCATION 
Source: A.C.U. Bu ll, of Current Documentation , 
No. 7, Feb. 197 3. " 



A. % and predicted % of Age 18 in Higher Education: 
1961, 7%j 1971, 15%; 1981, 22%. 



B. Predicted increase in university enrolment: ' 

From 236,000 in 1971 to 375, 000 in 1991--about 60?i increase. 



■ - ■- . — J — = = : -"• - -~ Trsrr---.^ 

C. Student populat ions ; 


Year 


U/G 


Graduate 


Numbers 


% 


Number 


Increase 


1971/72 
1976/77 


236, 000 
305,882 


19 
17 


44,840 
52, 000 


15.9% 


Id. The British Model: 


\-zr^. — r ■^ 


i Year 


% of 
18-yr group 


% Grad. 
of total 


Total 
Effect 


1971/72 
1976/77 

Increase 


15.0 
18.5 

3 . 5% 


~'l9 
17 


2.~^85'"' 
3.14 

0.29 
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Table 5.5 

PROPOSED DISTRIBUTION OF, GRADUATE STUDENTS 
1977/78' 



University 


Masters 


Students 


Ph.D. 


Students 


Total 


Brock 


4 


( 3) 


0 


( 0) 


4 


( 3) 


Carleton 


40 


(34) 


15 


(13) 


55 


(47) 


Guel ph 


39 


(34) 


1 1 


( 9) 


50 


(43) 


Lakehead 


0 


( 0) 


0 


( 0) 


0 


( 0) 


Laurentian 


5 


( 4) 


0 


{ 0^ 

V ^ I 


J 




n Master 


56 


(48) 


44 


(38) 


100 


(86) 


U ttdWa 


1 1 


I 9) 


20 


(17) 


31 


(26) 


Queen' s 


63 


(54) 


49 


(42) 


112 


(96) 


Toronto 


68 


(58) 


48 


(41) 


116 


(99) 


Waterloo 


24 


(21) 


2 


( 2) 


26 


(23) 


Western 


44 


(38) 


46 


(40) 


90 


(78) 


Windsor 


4 


( 3) 


0 


{ 0) 


4 


( 3) 


TOTAL 


358 


(306) 


235 


(202) 


593 


(508) 



First column in each case are figures recommended, 
those in brackets represent minimum enrolments. 
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years, and have used the results of our analysis to test the 
rationality of our projections of future output* The production 
and disposal (\/e arc aware of the possibly unfortunate connotations 
of these terms) of Ph.D.'s and ABD's by the Ontario SES system for 
19G7-72 are listed in Table 5.6» In the right-hand columns, this 
Table also lists demand projections for 1973-78, based on the DaSilva 
model and on a 50^ rate of the DaSilva model. The DaSilva model 
depends on the analysis of the ACAP Research Unit, which arrives at 
a demand for 19 SES university faculty per year up to 1977/78. As 
we have shown earlier, age retirements by themselves indicate a tower 
demand rate; but some increase should be built in, to accommodate 
movement out of the Ontario system. A simple but surely conserva- 
tive projection is that Ph.D. demand wilt run at 30% of the rate pre- 
dicted by the DaSilva model. Calculating from existing distribution 
of Ph.D. employment, and from 30% of the DaSilva projection of de- 
mand of faculty employment, we arrive at the demand totals listed 
In the extreme right-hand column of Fig. 5.6. Our projected demand 
for between 373 and 185 is closely similar to the projected output 
of 215 (Table 5.2). 

We have encountered the opinion that actual Ph.D* employ- 
ment may not be identical with desired employment: that is, that 
SES Ph.D.'s may find themselves obliged to take employment outside 
areas that they originally envisaged. If this means the dissemina- 
tion of professional expertise through the social community, we can 
find no objection to it. Furthermore, we consider that a switch of 
direction from narrowly-based and strictly academic research could 
often be beneficial, both to new Ph.D.'s and to their employers. 

Our recommendations on future SES graduate enrolments 
now f ol low . 

R ECOmENDATIONS 1: PROJECTED GRADUATE ENROLMENTS IN SES 

1.1 Enrolment projections should be based on the demo- 
graphic projections made by DTE arA cited in the 
Wright Report. 

1.2 Projections of graduate enrolments in SES should be 
based on an approximate mean between a nil increase 
in university participation by the relevant age 
group and the rate of increase forecast in the Wright 
Report. That isj the projections should be based on 
an increase of about 7% per annum during the first 
five years J and 4% per annum during the second five 
years. 

1.3 Future graduate enrolments in SES should he estimated 
to continue at about 60% Master ^s^ 40% Doctor* s. 
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1.4 On the basis of hi, 1.2, and 1.3, the following 
projections should be adopted for planning pwr- 
purposes. The larger figures we consider to be the 
most probable, those in brackets represent minimal 
acceptable enrolments. 



1973/74 1977/78 19S2/8S 

Total SES Graduate Enrolment 462 (400) 693 (510) 725 (620) 

of whom Master ^s 277 (240) 358 (306) 435 (370) 

of whom Doctor's 185 (160) 235 (204) 290 (250) 



1.5 Although we regard our projections as conservative, 
involving (so far as we can determine) no risk of a 
Ph.D. surplus in SESj the current situation should be 
kept under constant review. 

1.6 If our projections prove to be seriously in error, to 
the extent that the SES graduate population in Ontario 
increases very slowly or not at all, then the whole 
situation should be reevaluated. Although we view 
with great distaste any selective penalization of SES 
units, a serious contraction of graduate enrolments 
could make it appropriate to consider a reduction in 
the number of such units. 



5b. Graduate Admissions and Conditions of Graduate Candidacy 

We fully endorse the opinion, expressed to us by many 
groups of graduate students, that much recent official ruling parti- 
cularly concerning the structure of graduate support and graduate 
study fees, has been heavy-handed, and has failed to demonstrate 
understanding of the graduate student role in the university system. 
University systems are delicate. A sudden input of official regula- 
tion, particularly if it represents a sudden shift of policy, can 
have disastrous results. We detected wide variation among SES units 
in responding to the requirement that graduate studies should be 
accountably conducted on-campus only. At least one SES unit has felt 
obliged to limit the chances of its graduates to interrupt their 
studies in order for them to work for government or industry. Such 
a procedure is unwise, in our view, for any discipline. It is parti- 
cularly unwise for SES, where many students need to be off-campus 
during the summer field season, in order to carry out their field 
research. The insistence on on-campus presence reflects an attitude 
that graduate work only within the university should be considered 
valid for grant purposes. We consider this Insistence to be mis- 
directed as graduate students in SES can carry out bona fide 
research on and off the campus. 
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V/e fully endorse the students' view that, if enrolment 
must be limited, the limitalion should be based on academic criteria 
and not on the financial squeezing of graduate students. A direct 
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quota seems to us an honest approach, even if difficult to 
administer. 

We observe that about 1/3 of the masters' candidates 
and about 2/5 of the doctors' candidates are non-Canadian and/or 
the holders of non-Canadian first degrees, but we also recog- 
nize that many Canadians undertake graduate study abroad. We con- 
sider that, as a matter of principle, graduate students in any dis- 
cipline should be encouraged to seek wide intellectual, and social 
experience. We find it very difficult to infer that the non- 
Canadian/Canadian ratio of graduate students in SES in Ontario is 
unduly high. We know that the breakdown of SES graduate population 
by citizenship (Table 2.4) can be read as indicating a considerable 
inflow from outside, but we are also aware of studies that clearly 
demonstrate a balance, and in some respects an overbalance, between 
^foreign' students at Canadian universities and Canadian students 
abroad. Any supposed economy resu I t I ng from a restriction on non- 
Canadian graduate students in SES we regard as false. The intake 
of non-~Canad Ian students involves a healthy interchange. 

Obviously, it would be possible for irresponsible centers 
to accept large numbers of inadequately prepared foreign students, 
merely for the sake of boosting enrolments. We have observed, in 
sundry university systems, that a boosting policy merely leads to 
trouble. We are satisfied that the Ontario SES system is well able 
to police its own institutions, with a view to discouraging abuses 
of admission. We conclude that, provided the system continues to 
behave sensibly in this regard, government authorities should 
exercise extreme restraint' in imposing constraints on the direction 
of graduate inflow. We are particularly impressed by the fact that, 
during recent years, the U.K. has become easily the principal 
supplier of non-Canadian Ph.D. aspirants, the data 
available to us give no indication whatever of a dilution of the 
Ontario SES graduate system by part-time non-western students 
(Table 2.4). We wish to stress that this comment is not intended 
in any racist sense. On the contrary, it is meant to show that the 
Ontario SES system is competing for graduate appi icants in the 
toughest possible market. 

Our recommendations on admissions policies now follow. 

RECOmENDATIONS 2: ADMISSION POLICIES 

2.1 Admissions should be based solely on academic 
criteria. An admitted student should be assured 

of financial support at a minimum level of adequacy. 
No attempt should be made to use reduction of sup- 
port or increase in fees as a means of curtailing 
enrotnent. 

2.2 Extreme caution should be exercised in raising 
financial barriers to the international excliange 
of graduate students. 
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5c . Oeyel opment of Specialisms, and Expansion at Part icu lar Centers 

We have previously presented some views on the strengths 
and weaknesses of the Ontario SES system. We are glad to see that 
certain institutions, particularly some of the emerging instilutions, 
are channelling their efforts into particular specialisms. We 
firmly believe in a critical size for the development of good schools, 
and be I ieve also that that size is I ike I y to be attained within wel I- 
bounded areas. 

Our Recommendations 3, below, make specific mention of Such 
fields as quaternary studies, pedology-geomorphology, geophysics, 
and marine studies. We do not intend that our recommendations should 
obstruct development of these or other subd i sc i pi i nes at any center, 
but only that the subd i sc i pi i nes indicated might be the especial 
responsibi I ities of selected universities. For example, it is our 
view that most geologists should be able to take more advantage of 
geophysical techniques. In consequence, we suppose that many SES 
institutions might employ one or more geophys ic i sts able to contri- 
bute to active geological research, whereas the development of geo- 
physics asadi^:ipline in its own right shou Id be I im i ted to on I y 
two or three institutions. If a third major geophysics laboratory 
is contemplated, it should be initiated where it would help to con- 
sol idate general research into the solid earth sciences. 

We feel most strongly about the need for further develop- 
ment of marine sciences and of scientific studies on Hudson^s Bay. 
This would seem a particular responsibility of Ontario universities, 
and one that is of practical and fundamental importance. 

Marine geology embodies aspects of several fields 
of earth science ( sed imentology , stratigraphy, geochemistry, geo- 
physics, paleoecology, etc.). The graduate studies in marine geology 
recommended should take place in institutions with strength in the 
above (Queen's, Toronto, McMaster, Western, Carlton/Ottawa). 
Appraisal of each wilt.be necessary to determine this detail. The 
"pure" aspects of the subd isc i pi i ne wilt be less important as the 
applied will dominate i n mar i ne geo logy . 

Many of the senior Ontario universities indicated that 
they planned no expansion of their earth science programmes. Only 
at Queen ^s did it seem that the decision was the result of careful 
and well considered long-range planning. We consider it probable 
that Toronto will need to take its share of our projected increase 
in enrolment. The d if f icu Ities of expansion on the St. George 
campus are quite evident, and we suggest therefore some acceleration 
of the earth science developments at the Erindale campus. We are 
encouraged in this suggestion by the freshness of the approach of 
the Erindale group, and by its truly interdisciplinary character. 

Even when we take linguistic considerations into account, 
we fail to see that it is useful to fragment the SES activities 
at Ottawa by distributing SES activities between two universities 
that are close neighbours in a single city. Throughout our analysis 
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we have tended to regard the two as a single unit. As such, we 
see them as forming a single, and major, element in the SES system 
of the province. We understand that the whole future of the Ottawa 
unit has recently been assessed, and that a decision has been taken 
to support its existence and to promote its development. We also 
understand that earlier discussions of possible combined operations 
came to nothing on the university administrative level, but that 
prospects for* combination are now brighter and are favoured by the 
two SES units. We consider that much could be gained by the 
merging of the two graduate operations, and that the combined po- 
tential would be nothing but beneficial to both units, as they now 
separately exist. Merging or combination of undergraduate major 
operations is largely a separate matter, which could well be deferred 
until a later time. Merging of operations at the graduate and 
research levels, in geography-based geomorphology, could readily be 
accommodated by classifying the geography-based geomorpholog fca I 
faculty, in both institutions, as common to Arts and Science. Plenty 
of precedents for such a move are on record elsewhere. 

Geophysics at Toronto is a subd iv i sion of the Department 
of Physics, with considerable autonomy. Interaction with geology, 
rather weak at present, promises to improve in the near future. 
In any case, previous arrangements have produced ?i very strong 
school of mining exploration geophysics. V/estern has the one inde- 
pendent Department of Geophysics in Canada that is limited solely 
to geophysics. It has not yet achieved the maturity of the Univer- 
sity of Toronto department, but has achieved a significant reputa- 
tion. Elsewhere, geophys ic i sts, and some geochemri sts, seem rather 
isolated, except at Windsor where geophysical and geochemical 
research has been intelligently modified to match other SES work. 

Taking account of the desirable input, as we judge it, of 
geophysics into geology, and of the des i rab i I 1 ty that a fifth or 
.more of the SES graduate output should have competence in geophysics, 
we suggest that three, rather than the existing two geophysical 
groups vould be appropriate. We also suggest that a third group 
could well be part of a Department of Geology. 

RECOmENDAiIONS 3: FURTHERANCE AW EXTENSION OF 
. SPECIALISMS 



5.1 Continued and increased emphasis should be placed 
on applied specialismq. Quaternary studies at 
Brock, pedology -geomohpliologij at Guelph, and environ- 
mental groundwater engineexnng at Waterloo should 
continue to be developed. 

3.2 The establisJiment of a third major geophysics group, 
additional to the groups at Toronto ayxd Western 
Ontario, should be considered. Such a third group 
could appropriately he located in a major department 
already Dell qualified in econanic and structural 
geology, such as the Geology Department at Queen* s* 



A- 56 



3.3 PavHculav ooyisidevation should be given to the 
development of graduate studies in marine geology^ 
with especial vefevence to the Hudson's Bay area. 
This voQomnendation takes account of the length of 
Ontario 's sea coasts and the growing ooientifia and 
econanic vriportance of continental shelves. An 
assessment should bo made of how to structure this 
development, within the total system. 

3.4 The University of Toronto should consider accelera" 
tirxg the developments of SES facilities at the 
Erindale campus, 

3.5 Every effort should be made to merge the SES 
grachiate programmes at Carleton and Ottawa* 

5d . Programme Restriction and Personal Accreditation 

Provided that full use can be made of human and academic 
resources, we consider that the Ontario SES system has the capability 
of accommodating the growth we foresee in the first five years. 
Accreditation of new centers should be undertaken, in that period, 
only after very careful consideration. However, we recognized at 
non-accredited institutions persons of substantial reputation and 
ability. It would be wasteful if these persons were not used 
effectively. V/e consider that suitable ways and means can best be 
discovered by the universities themselves, perhaps through CUDG(O) . 
Among the possibilities that might be considered are the accredi- 
tation of individuals on an individual basis and for prearranged 
thesis projects,' or tne association of individuals with accredited 
centers for the purpose of supervising particular students, or 
the provision of research support independent of registration of 
graduate students. Whatever solution results, we think it should 
result from considered discussions and should be sufficiently widely 
publicized as to leave no doubt about procedures. 

We are not persuaded by the view, advanced to us during 
d i scussions wi th the 0 i sc i pt i ne Group, that an SES unit with a full- 
f i edged undergraduate program should be entitled, more or less 
automatically, to aspire to and obtain a graduate programme encom- 
passing at least operations at the master's level. This view ap- 
pears to be based, in one respect, on the idea that all emergent or 
otherwise developing centers could look, as a matter of pol icy, to 
the initiation of graduate programmes. tf so, we take the situation 
to have been changed by the changing economic and academic circum- 
stances of the t970^s, notwithstanding our predictions of an in- 
crease in graduate enrolments in the Ontario SES system. In another 
respect, the claim for master' programmes is based on the opinion 
that the master's degree in SES is a useful, prestigious, and 
marketable professional qualification. This assessment we welcome. 
We have been told that some Ph.O.'s find it difficult to accorrimodate 
themselves to the cold real world, since they wish only to do more 
of what they have been doing so far: and this opinion came from 
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some Ph.D. aspirants, among others. Nevertheless, we consider, as 
we have indicated earlier, that graduate programmes at the Master's 
level should dispose of sufficient academic' experti se. There seems 
to us to be room in the Ontario SES system for a compromise between 
the blanket approval of graduate programmes and their blanket denial, 
by means of the accreditation of individuals in lesser centers, who 
would transfer their accreditation should they move from one lesser 
center to another center. For programme development, we are there- 
fore recommending as follows: 

BECOmENDATIONS 4: PROGRAMME DEVELOPMENT AND 

PERSONAL ACCREDITATION 



4.2 Ph.D. pvograrmes in SES should not be considered 
during the first five-year period for Brookj 
Lakeheadj Laurenti<xny and Windsor. The status 
and potential of these centers should be reviewed 
at the end of that periodj in order to determine if 
the institution of a Ph.D. programme at one or 
more of them ix)uld be in the provincial interest. 

4.2 It should be accepted that the projected graduate 
enrolments for the first five-^year period can be 
accommodated in the SES systefn without Masters' 
programmes at Lakeheady Laurentian^ and Windsor. 
Existing or proposed SES graduate programmes at 
these centers should be reappraised. Reappraisals 
should have regard to choice of areas of speaializa- 
tionj in relation both to the SES system and to the 
location of a given unit. 

4.3 Notwithstanding the restrictions on centers recom-- 
mended in 4.1 and 4.2y a mechanism should be 
developed to accredit individuals^ wherever located 
in the system y to direct graduate work in particular 
subdisciplines or subdisciplinary groups^ either at 
the Master *s level or at the Doctor ^s levels as 
appropriate. Fiv/xncial inputs resulting from 
individually accredited supervision should benefit 
the institution to which the accredited supervisor 
is attached. Methods of individual accreditation 
could be worked out for instance by CUDGtOy and 
could take account of the formalized practiseSy 

of the Universities of Toronto and London (U.K.). 

4.4 Because we see inherent dafigers in relating all 
research to graduate degree programmeSy we recommend 
that funding be made available by Ontario for research 
independent of these programmes. 
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5e. Leadership and Cooperation 

We have already expressed our opinions on the respon- 
Sibil ities of the solid earth sciences in the fields of environ- 
mental studies and geotechn ique. V/e reaffirm our view that the 
Ontario SES group should assume a position of leadership in these 
areas. 

We recognize the basic compromise between autonomy of 
institutions and the economical use of shared resources. We 
recognize that something, perhaps much, has been done to attain 
that compromise. However, we consider that geologists could work 
more closely than they do now with engineers, pedologists, and 
physical geographers, and that cooperation \/ith government and 
industrial laboratories could be much improved. At! the consul- 
tants feel that it should be an entirely natural occurrence for 
graduate students to carry out major parts of their thesis re- 
searches in government laboratories, perhaps under the supervision 
of government scientists. Despite what already occurs, we stilt 
feel that opportunities are open only to selected students through 
personal associations of their supervisors, and we believe that 
conjoint arrangements are seldom considered natural, either by the 
universities or by the government laboratories. Of course, 
political difficulties (provincial, national, and university) exist, 
but every effort should be made to overcome these* 

The question of the cooperation between universities on 
the one hand and government and industrial establishments on the 
other was explored at all the universities visited. We posed a 
question in the form: 'How would you react to the suggestion that 
scientists working in government and industrial laboratories might 
hold cross-appointments in the university, that they should super- 
vise the work of graduate students, and that graduate students 
might spend part of their time, perhaps whole academic sessions, 
working in laboratories outside the university?' The responses 
were almost all strongly positive, from faculty, deans, and students 
al ike, and in a few cases arrangements approaching this situation 
are already in operation — even though we were told in certain 
cases that they might not be welcome to the non-university estab- 
lishments concerned. We quoted the systems operating in France and 
the U.K. as examples of the way in which a cooperat ive. system can 
work, For the Ontario SES system, Improved cooperation would require 
changes of attitude, both outside and inside universities. 

Universities In the Ontario SES system differ In the ex- 
tent of Inter-department cross-appointments and sharing of resources. 
In Toronto, several professors bold appointments in more than one 
department, and at McMaster it appears that cross-appointments are 
common and of long standing. In as interdisciplinary an undertaking 
as earth science, cooperation is obviously called for, and should be 
encouraged wherever possible. The same applies to joint between 
universities, the more so as some of the laboratory equipment re- 
quired is very expensive. Cooperation is developing, even outside 
the province of Ontario (Waterloo quoted one Saskatchewan professor 
who is supervising a Waterloo student), but could be much further 
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encouraged. 

A special case Is that of Carleton and Ottawa, which we 
have already discussed. We take It to demonstrate what can be 
done by way of cooperation at the working level, even when adminis- 
trative obstacles prevent formal conjoint operation at the research 
I eve I . 

As to the use of non^un iversi ty laboratories, we"* were 
Informed at one center that provincial regulations allow students 
to spend the whole year in government or other laboratories: if 
this Is so. It does not appear to be fully understood elsewhere. 
The idea was in general favourably received, but doubt was ex- 
pressed about its acceptance by outside laboratories and organiza- 
tions. Opposition, generally moderate, came from those who felt 
tha t the academic atmosphere might be lacking In outside laboratories, 
or that the university would "lose control" of the graduates con- 
cerned. Neither outcome, in our view, would necessarily be a bad 
thing. 

Inter-university collaboration does not mean that there 
should be no duplication of effort or interest. A certain amount 
of duplication is unavoidable and in fact desirable; the under- 
graduate base certainly requires it, and from the purely research 
point of view it can often lead to advances which would not be 
made without it no two minds are identical, 

Ontario has a wealth of laboratory equipment In many of 
the solid earth sciences, and will require even more. Associated 
with many of these facilities are experts with international 
reputations who should be available for consultation to all 
researchers. The usual procedures for awarding grants, and the 
customary attitudes of university scientists, have often encouraged 
an attitude of possessiveness on the part of owners of major facil f- 
ties. This attitude may become too expensive for Ontario (or Canada) 
to afford, when education costs have risen to such substantial pro- 
portions. In Canada, the Ontario SES system Is In a unique position 
to organize its major laboratory facilities and expert personnel in 
an exemplary fashion. In many cases, adequate technical staff do 
not exist, and this difficulty would have to be met squarely. How- 
ever, we believe that the scientific rewards could be well worth the 
effort taken to find appropriate means to the end of providing 
support staff . 

R ECOMimWATIONS 6: LEADERSHIP AND COOPERATION 

5*1 SES units should accept its important vole in 

envivomental studies, taking the fullest possible 
advantage of the interdisciplinary nature of the 
solid earth sciences y a>id of the broad competence 
of the geoscienco professions in the study of the 
earth. 

S.2 Means of improving cooperative endeavour should be 
earnestly pursued. 
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5.3 Some appvopviate agency should be oliavged iHth 
attempting to removey or at least to lower, 
structural and procedural obstacles to close 
and fomalized cooperation between university 
units on the one hand, and governmental and 
industrial units on the other. 

5^4 Solid earth scientists , as a group, should take 
a more direct interest than hitherto, in such 
applied fields as geoteohnique, engineering 
geology, and resource-related studies, in order 
that SES graduate students may cultivate a 
strengthened interest in applied aspects, in 
addition to pure aspects, of their disciplines » 

S,5 Attempts should be made to remedy the diseconomy 
of distribution a>i,d use of major equipment and 
associated expert personnel which now exists 
in certain respects, by one or more of the 
following means: 

(a) Operation of major fixed equipment on a 
three-shift, or at least a two-shift, basis; 

(b) Transfer of some items from departmental to 
group or university control; 

(a) Guarantee of access (e.g., for night shifts) 
to needful workers from nearby centers and 
to periodic visitors; 

(d) Continuing provision of sufficient academic 
and support staff ; 

(e) Inventory ^ with a view to redistribution, of 
idle or otherwise surplus equipment. 

5f . Sel f -appra i sa I 

The graduate students at several universities gave as 
their reason for going into graduate study "intellectual curiosity'^ 
or "general interest", thus over-reaching many of their professors, 
who took the more pragmatic (and orthodox) view that graduate 
training in the earth sciences was primarily for professional advance- 
ment. This has been re\erre6 to already in Section 2, but we think 
it can bear repeating more than once if necessary. The study of the 
physical home of mankind is of interest to all men, and those who go 
deeply into it should be commended for their enterprise. Furthermore, 
in these days of highly com^nercial interpretations of science pol Icy 
by senators and by Treasury Board, it is healthy to remind the public 
and the administrators, both government and university, that the pur- 
pose of science is the investigation of nature, not primarily the 
exploitation of natural resources. In other words, we would emphasize 
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the d if f erence between 'science' and 'technology', at a time when 
the two terms are being used almost as one, "Geology", said one 
professor (Toronto), "Is low in status level"' and another: 
'^Motivation In the high schools is low; it takes the university 
career to awaken interest lngeology'^ and In -the intellectual 
values and problems of geology'^ 

We met, at some universities, the feeling that graduate 
students were being inappropriately used as research assistants, 
and that double-author publication is not al ways just! f ied ♦ We 
think that some graduate students may fail to recogn i ze that a 
principal investigator's name may need to appear on the statement 
of resu I ts obta i ned by means of funding secured by that investigator 
and we are confident that practice in the solid earth sciences is 
less open to criticism than that in some other d i scipl ines. At the 
same time, the research role of a graduate student deserves proper 
recognition. We recommend this whole matter to the attention of 
Individual universities, departments, and professors. In the minds 
of the consultants, a related question is whether research In 
universities is necessarily bound up with graduate stud les and 
graduate students. Ideally (as in the past), research can be done 
by i nd IV idual professors in purely undergraduate universities and 
colleges; perhaps it is the cost of research equipment, and of 
field work, that has centered research in mature universities with 
we 1 1 -developed graduate schools. Perhaps this is unavoidable, but 
it may be something to regret • 

Because we were thoroughly impressed by' the effective and 
realistic self-appraisal of the CUOG(O) group, our final recommenda- 
tion is one of encouragement of its activities. The suggestion of 
more frequent, smaller, meeting on particular SES problems seems 
worthwhile; some smaller meetings might involve subd isclpl ine group 
or combinations of these. 

RECOMMENDATIONS 6: SELF-APPRAISAL 

6.1 CUDG(O) should be encouraged to collate and distri- 
bute data on the geologioat-geophy steal units in 
the SES system. If possible^ perhaps by oooper'^a- 
tive endeavour y its tabular swmaries at least should 
include also data on pedology and geomorphology. In 
addition y CUDG(O) should be encouraged to produce 
sequels or supplements to its report. 

6.2 Manbers and units of the SES system should cons^ 
ciously assess the objectives that might be thought 
desirable for the system. Among possible objectives 
considered could be: 

(a) To supply u>orld leadership in some aspects y and 
by some centers; 

(b) To supply leadership for Canada; 
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(c) To supply Ontavio^ Canada^ ov a widcv ' 
market lyith trained professionals and/or 

intellectual pioneers; 

(d) To sponsor system-wide specialty meetings or 
seminars for SES faculty and graduate students* 

Members and units of the SES system in Ontario should 
think earnestly about what prospective intevdisoi' 
plinary and intradisciplinary canbinations there could 
he^ in addition to those already existirtg and fore- 
siiadowed; arid about possible major shifts in research 
design and direction. 
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DISCIPLINE GROUP RESPONSES 



Geography Discipline Group Response B~l to B-3 
Geology Discipline Group Response B-4 to B-13 



McMASTER UNIVERSITY 



HAMILTON, ONTARIO, CANADA L8S 4KI 

DEPARTMENT OF GEOGRAPHY 



December 12th, 

Professor M.A. Preston, 

Advisory Committee on Academic Planning, 
Council of Ontario Universities, 
102 Bloor Street West, 
Toronto M5S 1M8, Ontario* 

Dear Dr. Preston: 

The Geography Discipline Group has, by telephone and 
letters, considered the resubmitted Final Report of the Solid 
Earth Sciences Assessment Committee. In the resubmitted 
version the recommendations remain essentially as they were 
in the earlier draft of the Report but it now provides some 
Justification for projected graduate enrolments to 1978 and 
beyond; the various institutions are grouped by the size and 
length of experience of their S.E.S* units and they are given 
some individual assessment. In general, our opinions of 
this resubmission are more favourable than they were of the 
earlier version but none of us can be said to be very 
satisfied with it. Three of us express vehement dissatis- 
faction. We all feel that an opportunity for a clear 
appraisal with well structured recommendations has been missed. 
There is a consensus that geography-based geomorphology and 
pedology are under represented in the Report. There has been 
no attempt to evaluate strategies for integrating them. Many 
of us contend that specific attractive features within our 
individual departments have been overlooked: ^often this 
results from the fact that geomorphology and pedology were 
assessed separately from other important parts of physical 
geography, (biogeography , climatology, hydrology - considered 
in the Geography Report), so bisecting careful pedogogic 
structures. 

Turning to points of detail, there are some errors of 
fact and of omission:- 

Tables 2*1 and 2.2 show no research or graduate instruction in 
geomorphology at Ottawa, yet Tables H.l and 4.2 indicate that 
there were 5 Masters and 2 doctoral candidates being supervised 
there in 1971/721 
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In Table 2.3 the system total of doctoral students in 1970/71 
would appear to be I67, not 175 as cited. Similarly there 
should be 126 continuing doctoral students that year not 13k. 

in Table 4.1 the enrolment figures for Queen's University are 
in error. 

on page A-37 there is a statement that at Ottawa there is ^'an 
unusual but highly commendable integra^^ion with civil engin- 
eering which produces work in applied geomorphology as this is 
understood in Prance." Surely this statement should have 
been applied to Carleton University, where it would be correct. 
The applied geomorphic work at Ottawa is highly innovative and 
owes nothing to expertise in Prance. 

there is no assessment of geography-based geomorphology at the 
University of Guelph^ although the department contains four 
specialists. 

there is no assessment of geomorphology or pedology at 
Laurentian University, (two specialists). 

at Brock University, geomorphology is taught in the geography 
department and is distinct from the Quatenary work of the 
geology department. This is not apparent in the report. 

the assessment of the University of Windsor is outdated. The 
geomorphology component there was given but perfunctory treat- 
ment by one assessor. The M.A. programme was only three years 
old at the time of his visit and because two-thirds of the 
students were part-time^ productivity to that date was 
necessarily limited. ' 

On the recommendations of the re-submitted Report we would 
add these points to our comments contained in the Discipline 
Group's letter of April 13th: 

Recommendations 1.1 - 1.6: Table 5-5 (page A-49) "Proposed 
distribution of graduate students 1977/78" is a useful addition 
in the resubmission but its implications are not sufficiently 
taken up in Recommendation 1.4. Many of us would prefer to 
see such proposed numbers cross-classified by sub-discipline 
and M.A. and Ph.D. categories^ (geomorphology, minerology, etc) 
as was done in the Geography Report, for the various 
institutions. 

We endorse the projected growth rates. Since 1971/72 
there has been net grov;th of enrolment in geography-based 
geomorphology and pedology. Many of us have felt pressure to 
grow at or above the assessors' maximum projected rate, in so 
far as we have rejected numbers of well-qualified students 
because we had neither staff nor funds to support them. 
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Recommendation 3*1: ^^Contlnued and Increased emphasis should 
be placed upon applied specialisms. Quaternary studies at 

Brock, pedology-geomorphology at Guelph should be 

developed". Because geomorphology at Guelph Is not assessed 
In any way, we do not understand what Is Intended by 
'pedology-geomorphology ' . We do not dispute the merits of 
applied work by Quaternary specialists at Brock but point out 
that Quaternary studies, per se, are no more applied than e.g. 
pre-Cambrlan studies. This Is not a clear recommendation. 

Recommendation 3.3: We regret the especial emphasis that Is 
placed upon the Ontario coast of Hudson's Bay. It Is only 
a tiny part of Canada's vast northland. Conspicuously , the 
Report omits all reference to geomorphlc and pedologlc work 
that Is being pursued actively In other parts of It. 

Recommendation 3-5 : Carleton University and the University of 
Ottawa reject any rapid merging of their S.E.S. units and the 
rest of us support them and understand their anxiety in this 
matter. The resubmitted . Report contains no statement of 
what is meant by 'merge', no analysis of the structure, 
organization, nature, programmes, relationships etc. of the 
four departments that are to be partly or wholly merged. 

Recommendation 5.53 6.1 and 6.2 : CUDG(O) is mentioned in 
these recommendations or is so situated that it can play a 
major role in carrying them out. At the time of the consult- 
ants' visits to S.E.S. units an 'Association of Ontario 
Geomorphologists' also existed in an informal fashion. 
Members had already exchanged equipment lists and expressed 
their willingness to share items. The Association now 
exists formally and has published a lengthy handbook which 
sets out in detail the undergraduate and graduate programmes^, 
the laboratory and equipment facilities of individual 
departments. Under our supervision, we look to the 
Association to play- the role in geography-based geomorphology 
that CUDG(O) is to play in geology, and also to collaborate 
with CUDG(O) . 



Yours sincerely. 




Derek C. Ford, 

Chairman of Geography, McMaster University 
on behalf of 

the Geography Discipline Group. 



DCF/k 



GEOLOGY DISCIPLINE GROUP RESPONSE 



ABSTRACT 

We welcome the general tone of optimism which 
characterizes the Report but we disagree with 
most of the specific recommendations because 
they are based on inadequate knowledge of the 
system. We recommend strongly against public- 
ation of the Report of the Solid Earth Sciences 
Consultants* We recommend that the Council of 
University Departments of Geology (Ontario) 
form a sub-committee to investigate the most 
suitable future development of Geophysics in 
the Universities of the Province of Ontario, 



A super'fioiat vepovt is 
an abomination to the 
Lovd; but a bullish 
futuve fov those who must 
work on this Earth is His 
delight. 

CUDG(O), Ijl. 
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1. The recommendations of the consultants and the 
analyses upon which they are based must be considered 
within the context of the broad scope of the solid earth 
sciences which draw upon the principles and concepts of 
physics, chemistry and biology for the solution of problems 
that range from the interface with astrophysics (lunar 
geology) through all the branches of chemistry (geochemistry) 
to ecology and invertebrate taxonomy (Paleontology). In 
addition to which the subject of geology has its own special 
philosophy which is nothing less than the comprehension of 
the succession of events and processes which have taken 
place in the five billion years of the earth's history. 

The task placed before the consultants when 
perceived in the context and in terms of the past successes 
and failures of enrolment projections in post-secondary 
education is difficult if not impossible. In our opinion 
the task is certainly impossible when proper consideration 
is given to the complexity of the discipline and the rich- 
ness and diversity of its expression in the Ontario univer- 
sities « It is obvious to us that the Recommendations and 
any plans based on them must be subject to review on a 
short-term (annual) basis and cannot be accepted as rigid 
guidelines for a ten- or even a five-year interval, 

2, We recommend strongly against publication of the 
Report because of its omissions, its inadequacies and its 
superficiality. The omissions which concern us are the 
lack of information about the present states of Departments, 
the lack of revised and accurate graduate enrolment 
figures, the lack of reference to research of particular 
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importance to one Department within the system and the 
lack of any analysis based on discussion with Government 
or other agencies. We understood, in the early dis- 
cussions with the Executive Vice-Chairman of ACAP, that 
the Consultants would discuss the future role of the 
Earth Sciences in Ontario with the Geological Survey of 
Canada, the Ontario Department of Mine^ and with 
representatives of Industrial Corporations. 

We deem the Report to be inadequate in that 
it is an elementary discussion of an exceedingly complex 
organism. The attempt to project graduate enrolment 
figures to 1977/78 is not successful as will be shown 
later. The Report suffers by comparison with the Special 
Study No. 13 'Earth Sciences Serving the Nation', Science 
Council of Canada, 1971. 

The criticism of superficiality must be directed 
more to the Advisory Committee on Academic Planning than 
to the Consultants. Our opinion is that one Geologist 
and one Geophysicist cannot possibly comprehend the 
richness and diversity of the many sub-disciplines of the 
Earth Sciences found in the Ontario Universities. Of 
particular concern to us is that no detailed study of 
these sub-disciplines has been made. 

Our overall impression of thelteport is that it 
is a hurried examination of the immediate past situation 

in the Ontario Universities and that it is already out 
of date. We object to the cavalier way in which some 
aspects of our work are dismissed as being of no import- 
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ance and other aspects siraply ignored. We are greatly 
concerned that non^speclalists and, worse# non-scientists 
reading this Report would gain a most unfavourable image 
of our discipline. We emphasize that our criticisms are 
based on our collective regard for the discipline and 
that# in considering the Report/ we have submerged any 
individual Departmental or University expression of 
opinion. 

3. We are glad to see that the defamatory and 

temerarious statement that appeared on page 68, lines 
11 and 12, of the 10th March, 1973, 'Report', has been 
deleted. 

The establishment of a third major geophysics 
group (Recommendation 3.2, page A-55) is a highly 
debatable matter which would require most careful con- 
sideration. Such debate would have to take into consid- 
eration, for example, the demand for geophysicists 
(which may well be in balance with supply at present), 
the kind of geophysicist that is required (most graduates 
have not been trained in Applied Geophysics but there 
appears to be a growing demand on the part of students 
for this kind of training) and the level of training 
required by Industry (there is presently a belief that 
the requirement is mainly at the level of B.Sc. and M.Sc). 
Further, although the Consultants make the case for a 
third geophysics group to be established in a fully 
developed Department of Geology, the case for expanding 
one or both of the existing Geophysics Departments needs 
to be examined, as does the case for the development of 
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either the Laurentian or Lakehead Departments. 

We accept that the Consultants have drawn 
attention to a matter of primary importance for the 
future development of the Earth Sciences in Ontario 
and we therefore make this recommendation;- 



That the Council of University Depart- 
mente of Geology (Ontario) form a sub^ 
committee to investigate the most suit-- 
able future development of Geophysics 
in the Universities of the Province of 
Ontario. 

Moved by: Dr. W. Fyfe 
Seconded by: Dr. D. S trans way . 
Agreed . 

What is also desirable^ but is not made the 
subject of a recommendation, is the possibility that all 
Departments of Geology 'might employ one or more geo- 
physicsts' so that 'most geologists should be able to 
take more advantage of geophysical techniques' (page A- 
54)* We agree that much geological research can be 
strengthened by the contribution of geophysics but 
would add the need for enlarging the amount of instruction 
given in geophysics* There is an opinion that 'one or 
more' should read 'two or more'. 



B-9 



Recommendation 3.1, page A- 55/ is, of course, 
unexceptional as it stands. But it still makes no mention 
of the long established Quaternary Studies Group at 
the University of Western Ontario, to which we referred 
in cur previous response. 

The development of research and graduate studies 
is marine geology (3.3/ page A--56) in the Hudson's Bay 
region is held by us to be economically dubious and 
financially impossible. Of just as much importance, 
and far more consonant with reality, is the relationship 
developed by members of several Departments with the 
Canada Centre for Inland Waters (Burlington, Ontario). 

The Recommendations 4.1 and 4.2 on page A-57 
are meaningless in view of the establishment of the 
•fourteen central disciplines* policy by the Council of 
Ontario Universities, which has been accepted by the 
Committee on University Affairs. We quote from the Sixth 
Annual Review, 1971/72, of COUs '*emevgent universities 
should offev some M.A. and M»So. work in the central 

disciplines^ simply because they are universities " 

(page 15). At about the time that the first version of 
the Consultants' Report was written and published 
(March 1973) both Brock and Windsor were in the final stages 
of being approved for Government funding for M.Sc. programmmes. 
object to defined time-limits for consideration of 
possible Ph.D. programmes on the grounds that individual 
Departments should be able to develop to that level of 
competence as and when the circumstances are appropriate. 

We are also disturbed, however, by the implic- 
ations of Recommendation 4,3. page A-57/ with its 
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reference to accreditation. We reject the concept of 
individual accreditation unless practiced on a Province^ 
wide basis/ and even then we feel it would simply add 
to the burden of present day bureaucracy. We think that 
there ought to be wide recognition of the fact that the 
working scientist undergoes 'accreditation' continuously- 
every time he applies for a research grant (e.g. from 
the National Research Council) and every time he hopes 
to publish a paper in a refereed journal. 

Naturally, we endorse recommendation 4.4# 
page A-57, who wouldn't? 

The Recommendations 5: Leadership and Co- 
operation are written in such an equivocal style that 
we can neither endorse nor reject them. We are glad 
to read that the emphasis on environmental studies and 
various applications of the earth sciences/ which we 
have been giving for some years now, has the approval 
of the Consultants • But the manner in which Recommend- 
ations 5.1 and 5»4 are written in such as to give a 
false impression of inactivity on our part. We claim 
thati within our system, there is already a position 
of leadership in environmental studies. Similarly 
it is unfortunate that the Consultants should apply the 
phrase ' . . • • a more direct interest in ......' to 

activities which are an integral part of the earth sciences 
in Ontario. 

As far as Recommendation 5.3 is concerned 
we note that the restrictions are largely on the part of 
the governmental and industrial organizations/ mainly 
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because of excessive formality of administrative arrange- 
ments* We would welcome the development of a system in 
which active co-operation could be implemented and 
practical results achieved* 

Again, in considering Recommendations 6, pages 
A-61/ A-62/ we must deplore the absencfe of a literary 
style which gives an accurate picture of what we are 
doing. A layman, reading Recommendation 6.1/ would 
have no idea of the work already done by the Council of 
University Departments of Geology (Ontario). That body, 
surely, does not need to be told to do what it has being 
doing for many years. Inter- and intra-disciplinary 
combinations have been a focus of thought and action in 
recent developments and will no doxibt continue to be so. 
There is no need for Recommendation 6.3 because we are 
well aware of the directions of change taking place in 
the earth sciences. 

Under Recommendation 6.2(d), page A-62/ we are 
asked to consider sponsoring system-wide speciality meet- 
ings. We already do this and have done so for years in 
such activities as Experimental Mineralogy and Ore Genesis, 
the Biostratigraphy Group and the Geotraverse Group. 
Clearly, the Consultants omitted the study of Departmental 
Bulletin Boards. 

We concur with the view Recommendations 1: 
Projected Graduate Enrolments, pages A-50, A-51, that 
demographic projections and past enrolment patterns are 
the best bases available now for preparing forecasts of 
graduate enrolment in Ontario. We also agree with the 



way in which the consultants have used those parameters 
to prepare their enrolment projections. However, we 
urge that the utmost caution be exercised in controlling 
the level of graduate programmes in the Province on the 
basis of these projections. We think that certain factors 
(political, social and economic) over which we have no 
control, exert an over-riding ^influence on actual levels 
of graduate enrolments. We strongly endorse Recommend- 
ation 1.5 with its emphasis on a continuing review of 
supply and demand. 

We are, however, concerned that there should be 
no inconsistency between that Recommendation and Recommend- 
ations 2: Admissions Policies, page A-53, with which we 
entirely agree. If admissions are 'based solely on 
academic criteria' then we must forsake any plan which 
seeks to determine enrolment levels according to set 
planning criteria. We must, in fact/ admit to a lack of 
control of those external forces already mentioned. 

Of particular concern to us are the implications 
of the figures given in Table 5.5, page A-49, for the 
proposed distribution of graduate students in the Solid 
Earth Sciences for the academic year 1977/78. It is 
worth noting that Brock already has 8 M.Sc. students enrolled 
whereas the predicted number in the future is 4; Laurentian 
has 9 (plus 4 part-time students) whereas 5 are predicted; 
Waterloo has 33, whereas 24 are predicted; Windsor has 9 
(4 in Geomorphology, 5 in Geology) whereas 4 are predicted. 
Apart from these details, there does not seem to have been 
any serious thought given to the relationship that exists 
between the number of professors in a Department, the 



availability of research grants with which to support 
research students/ the availability of scholarships 
(internal and external) and the space available to a 
Department. The restriction of space at McMaster^ 
Toronto, Western and Carleton is decidedly a limiting 
factor in predicting increased enrolments of graduate 
students. And another limiting factor* is the disturb-- 
ance of the faculty: student ratio implied in the 
figures given in the table for the established Univer- 
sities (but not apparently for Ottawa which, having 30 
students now, is supposed to have only 31 in 1977/76). 
These are already becoming limiting factors because 
there is evidence that there is a greater supply of 
qualified applicants than can be properly accommodated. 

We assert that Table 5.5, page A-49 must not 
become the planning basis for the Province. 



4. In summary, while welcoming the mainly, 

approving and optimistic tone of the Report, we remain 
unhappy because of its many shortcomings. We recognize 
that the task set before the Consultants was one of 
immense difficulty. We think that the system will not 
be greatly enlarged in the next five or ten years, nor 
will it diminish in size!, of itself. We think that the 
system will develop best if the intelligent people who 
make up that system play a significant role in and respond 
to the profound changes taking place in the solid earth 
sciences. 

For the Geology Discipline Group, 

Edward Mercy, Chairman, 

Dept. of Geology, LAKEHEAD UNIVERSITY, 

Thunder Bay, Ont. 

November 22nd, 1973. 
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CARLETON UNIVERSITY 
RESPONSE TO THE SOLID EARTH SCIENCES DISCIPLINE ASSESSMENT 

Introduction 

Carleton has previously expressed concern about aseefisment 
procedures which examine in Isolation single disciplines or collections 
of sub-disciplines grouped arbitrarily for the purposes of assessment. 
We believe that groups of related disciplines should be evaluated in order 
to assess properly the situation within a single discipline. The Solid 
Earth Sciences report reinforces our concern over the piecemeal approach. 
Various fruitful interactions are continually developing between groups 
in different departments within the University, and also with researchers 
in other universities, in industry, and in government, and it is essential 
that the recommendations of consultants in one discipline be judged in part 
at least in terms of their likely effect on these highly productive linkages. 

Because of our proximity to the University of Ottawa, we find 
ACAP consultants making a variety of recommendations ranging from cloi>r 
cooperation to complete integration of Carleton *s graduate programmes with 
those of the University of Ottawa* We need not repeat here the many 
instances of cooperation and co-ordination between the two universities 
already cited in the reports of the various consultants and we intend to 
pursue every reasonable opportunity to further this cooperation, But we 
believe that simplistic recommendations concerning the combining of programn^es 
at the two universities require a more careful examination than they have 
been given by the consultants. 

Our present response is directed to the second and revised report 
intended to replace an earlier report to ACAP on the Solid Earth Sciences 
by the same consultants. The revised report has been changed somewhat 
in presentation, In accuracy, and superficially in substance. The 
recommendations at the general level regarding admissions programme 
development, cooperation, and se] f--appralsal are reasonable enough. 
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At the level of recommendations for individual Institutions, however, the 
report still reflects the substantial weal;nesses in the original approach. 

The discipline of Solid Earth Sciences because of its breadth 
and complexity is difficult to assess by a small number of consultants. 
Carleton, while recognizing this difficulty, must nevertheless express 
concern with substantial shortcomings in the present report* We consider 
that it is an essentially superficial, hurried report, that it contained 
no in-depth assessments of individual universities, that no advice was 
offered on plans proposed by each university for the planning period, and 
that certain conclusions or recommendations may be misleading. On the 
other hand, we welcome parts of the report, especially recommendations 2,1 
and 2.2 on admissions policy, and ^.A on the funding of research. 

The data on which much of the report is based is now two years 
out of date, thus weakening many recommendations* Enrolment trends and 
employment opportunities have changed considerably in this two-year period, 
and that combined with the emergence of the energy crises, the shortage of 
certain metals and raw materials, and inrreased emphasis on environmental 
problems, have changed the significance of and the demands on the S.E.S. 

The enrolment projections in Table 5.2 are probably realistic* 
It is hoped » however, that the proposed distribution of graduate students 
for the planning period as contained In Table 5,5, will not be adopted 
for planning purposes, because it is derived from '*out of date" data, appears 
to contain errors, and recommended enrolments have already been exceeded at 
certain universities ♦ 

Currently the S*E.S. community at Carleton consists of a full-time 
faculty of 19, a part-time faculty of 7, 37 graduate students, and 139 
major or honours students in the third and fourth years of undergraduate 
programmes. Our S.E.S. programme has developed a national reputation, if 
judged by the success of our students in national competitions, their 
admission to graduate schools, by the hiring practices of Industry and 
government, by the involvement of its staff with scientific, economic, and 
social problc>ms at the national level. Our research laboratories (mass- 
spectromotry , X-ray, experlmenta] mineralogy, microprobc, structural, 
gcotcchnical , and geochomical anaJysis) are well equipped, and capable of 
investigating a great variety of scientific and practical problems. 
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The University, through Its computer centre, science workshop 
(with a broad capability in instrunjent design^ fabrication, electronics, 
and high vacuum techniques), staff In biology, chemistry, physics, and 
engineering, provides excellent ancillary resource??. Carleton's prograimne, 
when divided into basic, applied, and uianap^nient x J elds, Is, as noted by 
the assessors, well balanced* Carleton intends vo continue the development 
of its programme In the S^E.S. 

Carleton's present graduate programme In the S.E.S., working from 
a strong undergraduate base, is concentrating on resource geology, Precarobrlan 
geoloo;y, structural geology and geodynamics, gcomorphology , and geotechnical 
studies. We regret that Precambrian geology and geotechnical studies were 
not adequately investigated in the report. We are also concerned at the 
lack of specific conunent on Carleton *s proposed plans for developing its 
graduate progranune In the S.E.S. during the planning period, at the lack of an 
individual assessment (rather than In combination with the University of 
Ottawa) of the S»E.S« progranune at Carleton, and for the lack of more 
specific guidelines as to how the coTobining of the graduate programmes at 
Carleton and the University of Ottawa might be organised. 

Development of Specialisms and Expansio n at Particular Ce ntres 

Precambrian Geology. Carleton has substantial faculty strength 
and demonstrated accomplishments In Precambrian geology. We reiterate 
our Intent to strengthen and further develop our programme in this area, 
and hope to do so in cooperation with the Geological Survey of Canada 
and the University of Ottawa, Carleton is particularly suited for this 
programme because of tha resee-rch interests of its faculty, Its location on the 
edge of the Crcrdlan Ghic^ld, its pro^^lnity to the Geological Survey of Canada, 
and. the Farth Physics Branch, I^spartment of Energy, Mines, and Resources. 

Geotechnical Sciences* Carleton cannot accept that its programme 
in this area is "largely invisible," especially if its teaching and research 
staff (glaclology, microrrcteorology , pedology, fluvial and glacial 
geomorphology , and geotechnical aspects of soils) and research projects 
^ and laboratories in the Geography Department are examined, and when it is 
E^C'Gcognized that seven of the eleven graduate students working in engineering 



geology (reporting subdlsclpline) In the Ontario system in 1971-72 were at 
Carleton* One of the acknowledged weaknesses in the KCk? assessment is the 
manner in which the subdisclplines have been spread between the S.E.S. 
and Geography disciplines, which does not allow recognition of prograimnes 
like the one developed at Carleton* For example, climatology and hydrology 
are not included, and part of our soils (geotechnical) work is under the 
rubric of engineering geology. 

The implication that Quaternary studies are only done at Brock 
is questionable in that most physical geography programmes, and especially 
the one at Carleton, have strong commitments to increasing our understanding 
of the Quaternary through geomorphological , glaciological and geotechnical 
studies. 

Geophysics . Carleton concurs in the need for a third school of 
geophysics in the Ontario system and welcomes the recommendation that it 
be part of a Department of Geology that is already well qualified in 
economic and* structural geology. We recognize that the Department of 
Geology at Queen's Is a potential location for such a programme, but would 
suggest that Carleton is equally deserving and a more logical place to 
develop such a programme. 

Carleton already has acknowledged strength in economic and 
structural geology. The proper development of these two areas, as well 
as Precambrian geology and cartography, require a stronger support base 
in geophysics than currently exists, and we must develop our support 
programme in geophysics in any case* Furthermore the proximity of the 
Geophysics Division of the Geophysical Survey of Canada, the Earth Physics 
Division, and the Canada Centre for Remote Sensing of the Department of 
Energy, Mines and Resources, and the pending move to Ottawa by several 
metal exploration companies offer many opportunities for cooperation 
and the sharing of staff, research and library resources, A strong and 
unique programme could be developed at Carleton that would make maximum use 
of the resources in the Ottawa scientific community. 

Relat ion ship v;ith the University of Ottawa. Carleton has felt, 
and so argued, for the past five to seven years that the greater Oltav;a 
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community needed only one Geology Department » With one Department an 
economic and academlcaHy strong unit could be developed that would 
maximize the use of staff, research resources, and contact with Federal 
agencies. 

There has been long-standing cooperation between the two Geology 
Departments in planning graduate courses, supervising graduate students, 
sharing 1/iboratory facilities and guest lecturers. This has more recently 
extended into staff procurement and subdiscipllnc development. A formal 
exchange agreement for graduate students between the two Universities now 
exists. The Geology Department would be happy to examine the feasibility 
of establishing an "Institute of Advanced ^Itudies in the Earth Sciences" in 
Ottawa. Such an institute could result in effective cooperation at the 
graduate level not only between departments in the two universities but also 
could involve scientists in government and possibly industry. 

The attitude of the physical geographers at Carlcton is somewhat 
different. Because of their special interests, their team approach to 
teaching and research, and their relationship with the human and social 
geography programmes in the Department of Geography, and their research 
links with other Departments and Divisions within the University, the 
combining of resources 'could affect the existing balanced team structure 
to the point of weakening their effectiveness. As a group they would prefer 
to rely on existing cooperation rather than a formal integration. 

The combining of graduate programmes proposed by the Assessors 
appears to have been conceived at the beginning of their Investigation: 
"throughout our analysis we have tended to regard the two as a single unit." 
Carleton would have welcomed an individual assessment of its S.E.S. programme 
and the proposals for its development. Carleton would also have welcomed 
amplification of the reasons for the proposed integration and specific 
guidelines as to how the combining of the graduate programme in the S.E.S. 
might be effected. A consideration of questions such as tlie structural 
organization, financial arrangements, inter-unit relationships, the problems 
of distance, travel time and the nature of the organisms to be mated might 
^*^nve brought to the forefront some of the factors \;hich have been totally 
EWCgnored by the consultants. 
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A variety of relationships between a discipline at the University 
of Ottawa and its counterpart at Carleton arc conceivable and it is likely 
the best relationship will differ from discipline to discipline. The range 
would seem to extend from the Informal cooperation and sharing of courses » 
already in existence in many disciplines, to the establishment of an 
Institute of advanced study under whose aegis a joint degree m.ight be 
awarded. Carleton would be prepared to explore all of these possibilities 
with a view to discovering which are the most appropriate In each specific 
case. 
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SOLID EARTH SCIENCES CONSULTANTS' REPORT 
University of Guelph Conments 

* 

The University of Guelph Is in general content 
with the principles of the recotrraendations which pertain to the 
University. It is pleasant to acknowledge the coDamendatory tone 
of the paragraphs on page A~4I which report upon some of our 
activities. We take note of Recommendation 3.1 wherein the 
continued development of "pedology-geomorphology at Guelph" 
is supported* 

We feel it necessary to express some concern 
that our program in geomorphology per se somehow seems to have been 
discounted. It Is curious that the otherwise gratifying analysis 
on page is confined to pedology, making no reference to the 

work in geomorphology. The figures In Table 2.1 show, In fact, 
that the Guelph PTE faculty committed to geomorphology research 
and graduate instruction at 14.4 per cent of the total 
geomorphology effort are very close to Waterloo at 15.1 per cent, 
and both of them in turn not far below McMaster's leading 19.7 
per cent. Guelph, with about 6 per cent of the current geomorphology 
graduate enrolment, clearly has substantial growth potential in 
that field (Tables 4»1 and 4.2), 

It is because of the potential for growth that 
we had hoped to have some comment from the consultants upon our 
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suggestion for a Ph.D. program at some future time to Involve 
Soil Science and Geology and Geomorphology . The proposed 
graduate student distribution In 1977-78 (Table 5.5) appears 
to provide for some growth In Guelph geomorphology at the 
Master's level, but the Ph.D. figures cannot represent more 
than the growth in pedology urged in RecomtDendatlon 3.1. 

The concluding sentences of the first paragraph 
in 4(a) on page A- 28 are precisely what led us to expect some 
expression of opinion hot only on the foregoing, but also on 
our emphasis on applied aspects of geomorphology and on our 
fundamental studies of geomorphic processes Involving, for example, 
clay mineralogy. We Interpret the consultants^ rather oblique 
approach to mean that our geomorphology program should continue 
to develop along its present lines « But we find little assistance 
to our internal planning of that field in the report as it stands. 

We are further concerned to find such meagre 
reference to Remote Sensing in this report. The very brief 
statement (bottom of page A-41) concerning "applications of 
remote sensing to land use problems and detailed studies of 
soil systems as they relate to waste disposal" is made in the 
context of soil science, plant sci^Vice and animal science. 
There is no indication of recognition that the School of Engineering 
and the geomorphology group in the Department of Geography are both 



involved with the Department of Land Resource Science In this 
field, although it was our understanding that the SES consultants 
would be reporting on these developments at Guelph« The details 
were presented to them and discussed with them, and we explained 
the relationships here, in the belief that there is to be a 
subsequent "melding" of the Geography and the SES reports. As 
we then stated, the major effort is in the preparation of ground 
truth information to be used to interpret satellite photography, 
and substantial research funds have been obtained from USGS/NASA 
in this regard. The lack of coimient In the Geography report is 
not surprising, but the omission of any reference to Remote 
Sensing in the SES report is disquieting. We suggest that this 
is but one field of several in which the Geography discipline group 
must be fully informed, and that it must have available to It 
for study the SES report and others* 

As a final note of coucern, we regret that no mention 
is made of our interdepartmental graduate program in Hydrology, 
At first blush it might appear that such a program is not relevant 
to a report on the Solid Earth Sciences. But we do find reference 
to groundwater specialization at other institutions, a field 
which shares common ground with Hydrology. We record, therefore, 
our continuing commitment to research and graduate study in this 
field, which is of vital consequence to our society. In the 
disposal o£ liquid wastes through our soli systems (bottom of page 
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as well as in the recovery of potable and industrial 
water supplies from the ground, it should be evident that our 
agricultural engineers^ our soil scientists, and many others 
have a contribution to tnake» We propose to continue to discharge 
these responsibilities as best we can. 

We find interesting Recommendation 3.3 concerning 
Hudson's Bay. We place on record our initiation of muskeg/perinafros 
studies in this area and draw attention to a Symposium on the 
Physical Environment of the Hudson's Bay Lowland organized here 
in 1973.* While we do not discount marine geological studies in 
that region, we suggest that they go hand- in-hand with other 
interdisciplinary studies of surficial materials which are of 
at least equal consequence. 

The consultants' comments about inter-university 
cooperation in general, and about our cooperation with Waterloo 
in particular (page A.-40) pronipt us to testify to the mutual 
benefits arising from easy and regular exchange of faculty members 
and of graduate students. It may be necessary, i\\ view of the 
consultants' seeming adjuration that "this collaborative 
activity should be recognised and encouraged by both insltutions'* , 
to state emphatically that both Guelph and Waterloo do Indeed 
recognize and encourage what Is genuinely regarded as a very 
worthwhile cooperation. 



By way of general comcnt, not specifically 
related to the University of Guel^ph, we support the principles 
Involved In Recommendations 2 on admissions policies, although 
we would disclaim that the assurance of financial support can 
or should be a necessary condition of admission. V?e endorse 
the general, as well as the particular, points in Recommendation 
3,1 with regard to ^'applied specialisms". We especially support 
the concept of "accredited supervisors*^ (Recommendation 4.3) and 
commend it as applicable in nearly all disciplines. And we 
emphatically endorse Recommendation ^.4 regarding the provision 
of funds for research independent. of graduate programs, which 
also should apply to many disciplines. 

A careful reading of the report discloses a number 
of apparent anomalies for one university or another. We leave 
to them the task of comment. But there are other points we wish 
to make. 

We find it strange that the consultants would have 
wished to recognize Quaternary geology as a sub-discipline (page A- 
and contrast with it their almost aggressive approval (top line 
page A-37) that Precambrian geology was not so classified. 
Without decrying the economic and societal values of the surficlal 
materials, it is nevertheless true that Ontario owes mticV of its 
present stature to the mineral wealth of the Precambrian Shield, 
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the study of which mu8t continue In the future. 

Table 2.4 contains some unexplained or Incorrect 
numbers. The 134 continuing students of 1969/70 plus the 31 new 
ones total 165 (not 175 as shown for 1970/71). As a result 
there should be 135 (not 145) continuing students In 1970/71, and 
126 (not 134) continuing students in 1971/72. 

Table 2.7 sets out Libraries data for 1970-71. 
The categorization of the data is less than clear without some 
explanation of, particularly, the second and third columns of 
numbers. The assertion (page A- 24) that the suramary '^indicates 
that the system is adequately served in terms of library holdings" 
would be more reassuring had the consultants discussed the matter 
more fully. 

In conclusion, we reiterate our general satisfaction 
with the report. We strongly urge that ACAP take due note of 
our expressed concerns about Guelph's geomorphology , remote sensing, 
and hydrology. And we hope that there can be clarification of 
at least some of the points of criticism in the preceding few 
paragraphs • 



November 27, 1973 
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TELEPHONE 345 2t2l 



AREA coot 807 




POSTAL STATION P. THUNDER BAY. O^TARm. CANADA 



December 18, 1973 



Professor M.A. Preston 
Executive Vice-Chairman 
Council of Ontario Universities 
102 Bloor Street West 
Toronto 181, Ontario 



Dear Dr. f^reston: 



The Department of Geology has carefully examined the Report of the Solid 
Earth Sciences submitted to ACAP and have a viewpoint which seems worthy of your 
consideration, as it is pertinent to the plight of a good department in a small 
University with respect to graduate work. This is especially important in this 
case as their study of Geology relates to our local environment. In addition, 
the department has over the past six years continued to expand. The faculty 
are keen to mount an M.Sc, programme and bring in more than adequate external 
grants to support M.Sc. students. 

It would seem that rather than attempt to paraphrase the views of the de- 
partment that it would be better to enclose the relevant part of their response 
to me, which I trust will receive your full attention. 



Yours sincerely. 




DR. A.D. BOOTH, 
President 



ADB/cac 
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MEMORANDUM 



TO: Dr. Andrew D. Booth, DATE: 

President. Nov. 29th, 1973. 



FROM: Dr. Edward Mercy, Chairman, 
Geology Department. 



SUBJECT: Response of the Department of Geology to the Report 
of the Solid Earth Sciences Consultants to the 
Advisory Committee on Academic Planning, Ontario 
Council on Graduate Studies, Council of Ontario Universities. 



There are two aspects of the Report which need to be considered. The 
Consultants approve the general academic situation on which they find in the 
Ontario Universities and forecast a moderate increase in the total numbers of 
H.Sc. and Ph.D. students in the system. These two aspects will be discussed 
together. 

Present trends and future prospects for professional geologists in Canada 
may be seen in terms of a steady, continuing, but moderate growth in employment 
ooDortunities. The situation is such that Canada automatically Attracts immigrant 
professionals year by year. It is true that the employment of some kinds of 
geologists is subject to the vagaries of variations in the economic and political 
sectors of the country's orqanization. But because of the increasing use of 
geologists by Federal and Provincial Governments such effects tend to have much 
less impact than hithertoo. 

Those general statements can be substantiated by employment data from various 
sources. Evidently, the Consultants are conversant with the situation because they 
project increased enrolments in the Solid Earth Sciences not only in the first 
five year period but also in the second five year period. The basis of their 
argument is discussed on pages A-42 to A-52 and their Recommendations 1.1 to 1.6 
are to be found on pages A-50 and A-51 . From a 1971/72 total of 391 graduate 
students the Consultants recormiend, for planning purposes, a 1977/78 total of 593 
graduate students. 

Unfortunately, from our point of view, they do not see growth reasonably 
spread throughout the Provincial Universities bu: concentrated in the major, 
highly developed institutions. The Recommendation 4.2, page A-57, is one to 
which we object most strongly. The paragraph in question shows lacunae in 
the Consultants' knowledge of the Ontario System. During the period in which 
the Report was being assembled both Brock University and Windsor University 
were in process of having thoir Geology Departments appraised by O.C.G.S. for 
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graduate studies at the M.Sc. level. As of September, 1973, both Brock and 
Windsor have governmental approval for their programmes. Laurentian University 
has had a Geology M.Sc. in operation since September, 1970. The suggestion that 
existing graduate programmes at the Master's level be re-appraised is inconsistent 
with the expressed intentions of the Ontario Council on Graduate Studies. The 
contention inherent in Recormendation 4,4 (research independent of graduate studies) 
is not one with which we agree and is unrealistic in terms of the attitude of the 
Ontario Government toward funding of the Universities. 

The situation now is that Lakehead University is the only one in the Province 
which does not have a Master's programme in Geology. In view of the forecasted 
enrolment increases (which raise severe problems for the established Departments 
if the additional students are to be accorrarodated only in such places) the 
equitable position which ought to be taken .by the Advisory Committee on Academic 
Planning is that an application from Lakehead University for M»Sc. level work in 
the Geology Department would be subject only to academic appraisal. 
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RESPONSE OF Mc>L\STER UTHVERSITY 
TO 

THE SOLID EARTH SCIENCES CONSULTANTS' REPORT 

Tn this revised final report the consultants have niade a laudabTe 
attcapt at ansuering many of the criticisms that were directed at their 
earlier report. The recommendacions stand virtually un^^.tered but there 
i.q nov a clearer and more useful statement concerning total enrolments 
(no, A42-A50) and the proposed distribution of that enrolment (Table 5.5, 
p. A49) . There is also an assessment of individual SE3 Units (pp. A33-AA1) 
which previously did not appear in the report* We find this report overall 
to be a rtuch more acceptable one than the earlier version. 

Some sections of the report, in our view, have always been unexcep- 
tionable. Virtually all of recontmendations 5 and 6, for example, are 
acceptable although we question whether the creation of an "appropriate 
agency^' charged with attempting to remove or lower obstacles in the way 
of cooperation between University Units and government and industry (Item 
5.3), ni^ht not simply add another level of bureaucracy in the system. 
Reconmendations 6.2 (d) and 6.3 we understand, have been under consideration 
for sometime. 

The crux of the report appears to rest in Item 1, specifically 1.4, 
.-wid ---anv of the subsequent recommendations are dependent upon these cnrol- 
nent orolectlons. Earlier, It seemed to us that the enrolments mentioned 
In recommendation 1.4 were probably high but two developments have altered 
our view of this question. The first is the marked upward pressure of 
graduate student applications and the second is the employment picture, 
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The Ontario SKS system as a whole (1973-74) has an Increased graduate 
enrolnent and we understand that four Units have already exceeded the 
proposed 1977--78 cnrolraent levels • >lere at McMaster the enrolment in * 
SES is up over last year and we have experienced no shortage of good 
applicants. The quality of our students also has increased. In regard 
to enployinent* a shortage of jobs which appeared to be getting worse last 
year, seems this year to have almost vanished. Our own graduates, indeed, 
have experienced few difficulties in obtaining employment in recent years. 

The forecasted enrolments, then, may well be achieved. Quite rightly 
the consultants emphasize that admissions should be based solely on academic 
criteria (Iter\ 2.1) without undue financial constraints (Item 2.2), We 
welcome the general discussion in Section 5 on the enrolment projections 
^especially in regard to the demands that may be placed on the major SES 
departments in the event that the total projected growth in enrolment does 
occur. He are certainly appreciative of the particular problems associated 
with the s?ipport of a field plus laboratory oriented subject like SES and 
ve are prepared to meet the challenges associated with the further growth 
of the subject at McMaster, 

Ue wish to comment on Recommendations 3. We make no comment on the 
particular plans of our sister universities for developing work in the areas 
of snecializatlon which are named, but x^e do question some of the emphases 
implied in these recommendations. Specifically, ve cannot agree that 
Quaternary studies, anymore than Precambrian studies (Item 3.1), are to be 
encouraf^ed per se; rather they are areas of application of broad geologic 
techniques. Experience in many institutions suggests that narrow applied 
specialisms often tend to produce relatively inflexible people. This would 




regrettable in any situation but in those subjects which bear on the 
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onvlronni2nt so directly as the Solid Karth Sciences such inflexibility 
would be dir>as trous . In I ten 3.3 there Is a reconnonrhition concerning 
the developnent of graduate studies in narlne geology with special 
reference to the Hudson's Bay area. We do not question the desirability 
of stjch a development but we do express regret that the consultants did 
not acknoi/ledc>e the considerable Involveaient of SCS groups such as our 
own here at McMastcr In studies of Canada's northlands. Our geomorpholo- 
r,lsts, in particular, have been involved in work In the Arctic for nany 
years and this progranne will benefit in the future, fro-.i the greater 
Involvenent of othtr SES groups at McMaster. 

The consultants in Recoraraendation 4.3 refer to a system of accredita- 
tion which we support in principle. We would note that here at McMaster 
there is already an involvement of non-McMaster persons in the partial 
supervision of some graduate students. Our experience suggests, however, 
that the accreditation involved is best regarded as informal and ad hoc, 
and quite often it is dependent upon personal and professional friendships. 
We believe that this is probably the way that it works best ,and we question 
whether fomal accreditation of the type referred to by the consultants is 
likely to work very well* 

Tn conclusion, we note with considerable satisfaction the consultants^ 
estimate of the strength of SES activities at McMaster. We are also 
pleased to have their acknowledgement of the strong interdisciplinary nature 
of SFS efforts at this University. It is the intention of our faculty and 
the University to maintain and whenever possible, to farther strengthen these 
ongoing efforts. 
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December 5, 1973 



Dr. M.A. Preston, 

Executive Vice-Chalrman, 

Advisory Committee on Academic Planning, 

Ontario Council on Graduate Studies, 

Council of Ontario Universities, 

102 Bloor Street West, 

TORONTO, Ontario. M5S 1M8. 

Dear Dr. Preston, 

This is a response to your request for our 
comments on the report of the Solid Earth Sciences to A.C.A.P. 

The final report of Solid Earth Sciences assess- 
ment has many striking weaknesses which are only too apparent. 
Solid Earth Sciences are often defined as "the application of all 
other sciences to the study of the earth". It should have been 
apparent that three men, be they geniuses^ could not, in the 
short time alloted, come near to the in-depth study that we were 
all hoping for. Many shortcomings of the report can probably be 
attributed to the special character of Solid Earth Sciences. 
Indeed, the consultants themselves quite rightly admit (page A-A) 
that "any study of this sort must be Imperfect" and add that 
"it was not always clear that we had been completely Informed 
about Solid Earth Sciences activities peripheral to the core 
subjects of geology, geophysics, and geomorphology . " We should 
like to add that even when they wer,e Informed, Indeed more than 
once in written statements, of the geomorphology component of 
Solid Earth Sciences graduate work at Ottawa, they chose to ignore 
it (see tables 2.1, 2.2, Figure 2.1, pages A'-32, A-37), except in 
tables 4.1 and 4.2, which are Inconsistent with tables 2.1 and 2.2. 

The reason for the ncm-cpmmittal statement: 
"we are aware of no geophysics" (page A-37) is difficult to 
understand. We specifically informed the consultants that this 
was deliberate policy because this field Is covered by Carleton 
University and our students go to Carleton for courses in this field. 
This is part of our long standing agreement on collaboration. 
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The area of Geotechnique is developing very well and, although no 
mention of this is made in the report > the consultants did talk 
to the new professor who had just been hired to cover this special- 
ty, and to the chairman of the Civil Engineering department, who 
both indicated to them our interest in this field. We see no 
evidence of this in the report. 

The comment (page A-37); ^'In the geography 
department there is an unusual, but highly commendable, integration 
with civil engineering, which produces work in applied geomorphology 
as this is understood in France^' completely baffles us. We know 
of no factual basis whatever on which It could rest. What could, 
however, be said is that the geography and geology departments are 
continually working towards closer co-operation. 

Projections of graduate enrolments, and even more 
their justification, are of course always risky. When the Science 
Council study on Solid Earth Sciences was undertaken (1968-69) 
there was a dearth of geologists in Canada. When the report was 
published in 1971 suggesting the need for more geologists in 
Canada, there were too many underemployed earth scientists. 
When the A.C.A.P. Solid Earth Sciences study began in 1972 future 
employment prospects looked gloomy. Now in 1973-74 the emplo>TnGnt 
outlook is optimistic. This seesaw pattern has lasted for the 
past twenty years and can bo expected to continue. The projected 
graduate enrolment for the University of Ottawa is given as 31 for 
1977-78 (table 5.5). Since our geomorphology has been essentially 
ignored in the report, we could assume that this figure refers to 
geology alone. We do not at present envisage having by 1977-78 the 
physical laboratory or office space to accommodate this number of 
geology students. The figure would be more realistic were it to 
include geomorphology. 

We regret the use of uncontrolled statistics as 
a basis for the unjustified conclusion that ''the University is 
somewhat overextended in its Ph.D. programmes" (page A-37). Although 
a cursory view of the data for structural geolog y might appear to 
support their conclusion (0.65 FTE for 5 students) a careful 
examination shows that of the five students specializing in this 
area one was part-time and, in fact "dormant'', one was two weeks 
away and another three months away from his thesis defence, one 
had been admitted only two months previously and another had been 
there for about eight months. Research supervision was at that 
time really needed by only two students. Every university has 
similar fluctuations from year to year. It should also be pointed 
out that the figures for M.Sc. and Ph.D. students at the University 
of Ottawa (page A-49) are presumably reversed and that instead of 
Q 20 Ph.D. and 11 M.Sc. students should read 11 Ph.D» and 20 M.Sc. students. 
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With regard to recommendation 3.5 (page A-56) 
it should be pointed out that collaboration between the Ottawa 
and Carleton geology departments goes back many years, during 
which there have been common shared courses and alternation of 
courses between the two universities. As a consequence > each 
has developed different aspects of the earth sciences ^nd the 
total faculty of both geology departments displays little dupli- 
cation. Combination of programs therefore would not be expected 
to result in spectacular financial savings. It should, however, 
be borne in mind, too, that both universities do not necessarily 
draw their students from the same population pool. In particular, 
with the increasing Frenchif ication of certain components of the 
Ontario secondary school system, the proportion of French-speaking 
students at Ottawa is increasing and can be expected to grow further. 
The University of Ottawa is a unique bilingual microcosm and any 
merging operations will have to respect this facet of its nature. 
Three years ago, after a thorough inquiry into the desirability of 
continuing the existence of our department of geology or of closing 
it down, a decision was taken to develop it on the condition that 
it emphasizes French language teaching. With this in mind, a 
French-speaking head was appointed and two other French-speaking 
professors have also been added to the staff of the department. 

A small joint committee of the geology departments 
at the two universities is being set up to tackle issues that can be 
handled at that level and we expect the systematic progression 
towards improving the graduate studies environment in both departments 
to continue. -It will probably not save a great deal of money, but it 
is well worthwhile. In addition, the departments of geology and 
geography at Ottawa University are establishing a joint approach to 
common topics such as geomorphology and Pleistocene geology. In both 
instances (geology-greography at Ottawa and geology Carleton 
geology Ottawa) success will come from common needs and joint 
interests of both departments* Any artificial structure imposed from 
above would be doomed to failure if it did not correspond to a real 
interest at the working level. The future of collaboration in the 
Solid Earth Sciences looks good and we can be optimistic. More 
important, however, is the implementation of recommendation 5.3 
(collaboration with government units). We have no doubt that as 
this progresses the Ottawa-Carleton-Federal Government complex can 
become one of the best solid earth science centers in Ontario and 
in Canada. 

Yours sincerely, 

, ^. — ; • ^ — ■ 
r Guindon, O.M.I. , 
Rector. 




copy: Dr. ?. Hagen 

Dr. A. D'lorlo 
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QUEEN'S UNIVERSITY 
School of Graduate Studies and Research 



QUE£M*S COMMENTS ON FINAL REPORT OF THE ACAP CONSULTAI^TS ON THE SOLID EARTH SCIENCES 
November 22, 1973. Amended February 5, 197^ 

Final Report of the ACAP Consultants on the Solid Earth Sciences 



The main focus of the terms of reference presented to the consultants, and 
of their response to these terms of reference, is the' future development of 
graduate programs in the solid earth sciences in the Ontario University system. 
This development will be contingent upon changing levels of enrolment in graduate 
programs in the solid earth sciences which, in turn, will reflect changing patterns 
in career opportunities for graduates in the solid earth sciences. Any forecast 
of university enrolments or of the .demand for postgraduate students on the 
employment market, is fraught with uncertainties. However, planning cannot proceed 
without such forecasts, and we in the Department of Geological Sciences agree with 
the method of analysis used by the consultants. We concur with their conclusion 
that their projections are conservative i.^ut, even so, are hesitant to endorse any 
large scale commitment of resources to meet the scale of growth in graduate enrol- 
ments which they predict. 

The specific recommendation which they make with regard to growth in 
graduate enrolments in the solid earth sciences at Queen's University 
(Table 5,5, page A.U9) is a matter of great concern to us. In view of existing 
university policy regarding total growth in enrolments at Queen's, and of our 
"intuitive" forecasts of future demands for admission to graduate studies at 
Queen's, the proposal that the graduate enrolments in the solid earth sciences at 
Queen's be increased to 112 by 1977/78 seem quite unrealistic, as does the 
conclusion that our minimum enrolment of graduate students in the solid earth 
sciences in 1977/78 should be 96. We do not think that we can accommodate a 
growth in graduate enrolments beyond that which we forecast in our submission 
to ACAP on May 12, 1972 • At that time we indicated that our graduate enrolment 
might grow to a total of 85 students by I98O and that the corresponding growth in 
faculty would be from 17 in I972 to 29 in 198O. We have re-examined our 
position with regard to growth in graduate enrolments and the results of this 
analysis are tabulated on a page attached to this memo. 

Our current estimates of maximum growth in graduate enrolments, as 
tabulated on the attached page, do not differ significantly from those which 
we submitted to ACAP. The growth rate for our department follows closely the 
growth rate for the entire Ontario system as forecast by the ACAP consultants. 
Our forecast for 1977/78 is 77, substantially less than the 112 recommended by the 
consultants or the 96 which they propose as a minimum. There is a strong feeling 
among some of the faculty in this department that even this level of growth would 
seriously impair the quality of our graduate teaching and research. Accordingly, 
I would suggest that our estimates be viewed as maxima which would only be attained 
if there is a substantial increase level of qualification of applicants for 
admission to graduate work in the department. 
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November 22, 19T3. 



Amended Febiniary 5> 197^* 



We concur with the ACAP Consultants' recoinmendations on admissions 
policiest 

We are considering the recommendation that a third major geophysics 
group for the Ontario system be established in the Depeirtment of Geological 
Sciences at Queen's University. This could be accomplished by increasing the 
faculty component in the field of geophysics from two to perhaps five, as 
outlined in our May 12, 1972 submission to ACAP, or six. It would involve 
some minor adjustments in our priorities for fields of specialization in 
growth of the faculty in the Department of Geological Sciences. However, we 
appreciate the fact that eny growth in faculty will be related to growth in 
enrolments, and therefore, we would not expect to develop this strength in 
geophysics much before 1980. Moreover, it should be pointed out that research 
in geophysics involves large expenditures for equipment, and any development in 
this field will be contingent upon budgetaiy conditions in the University. 

Although the consultants' forecasts of growing enrolments in the solid 
earth sciences graduate programs in Ontario could be interpreted as a basis 
for encouraging the development of graduate programs at a Ph.D. level at Brock, 
Lakehead, Laurentian, and Windsor, we are concerned about the reliability of 
these forecasts, and therefore, accept the consultants' recommendations that 
Ph.D. programs in the solid earth sciences should not be considered for these 
institutions during the first five year plaxining period* 

We agree with the proposal that mechanisms be developed to accredit 
individuals at universities other than their own, where the Ph.D. program in 
the discipline is offered, to direct graduate work, and that fiinding be made 
available by the Ontario government for research independent of graduate programs. 

We have no comments to offer on the consultants' recommendation on 
"leadership and cooperation'* and *'self-appraisal", except to point out that: 



(1) The Department of Geological Sciences at Queen's University is 
involved in interdisciplinary environmental studies (including 
some research on the Hudson's Bay area) 

(2) Some of our research equipment is available for use by workers from 
nearby centres (electronprobe microanalyzer) or shared by the 
University community at large (scanning electron microscope), and 

(3) There is a substantial cooperative effort at Queen's in the field of 
gectechnique and engineering geology, but this was not evident 
because the data supplied to the consultants did not include any 
mention of activities in the field of civil engineering and raining 
engineering. 




R. Mcintosh 
Dean 

School of Graduate Studies and Research 
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UNIVERSITY OF TORONTO 
School of Graduate Studies 

omch QV THE DEAN Toronto 5» Canada 

December 10, 1973 



Dr. M. A. Preston, 

Executive Vice-Chairman, 

Advisory Committee on Academic Planning, 

Council of Ontario Universities, 

102 Bloor Street, West, 3rd Floor, 

Toronto, Ontario, 

M5S 1M8. 

Dear Dr. Preston, 

The University of Toronto remains disappointed in the quality of 
the report submitted to ACAP by the consultants in Solid Earth Sciences, 
in spite of the additions made to the earlier version of the report. 
While we welcome the general optimism of the consultants concerning the 
future of solid earth sciences in this province, we cannot see that their 
additional comments on the individual departments and programs provide 
much of a basis for evaluation and planning. 

The Solid Earth Sciences Report points up, in particular, the 
problems arising from lack of integration of reports in contiguous and 
overlapping disciplines. This can lead to misund3rstanding of the 
strength of a discipline on any one campus or the superficial treatment 
of any area not considered central, in the opinion of the consultants, to 
a particular discipline. This seems to be the case, for example, with 
geomorphology, which is given little attention in the Solid Earth Sciences 
documents. The University of Toronto plans to make further comments on 
this. aspect when all reports of related groups are in. 

The recommendations 

1.1 The technique used by the consultants for the projection of enrolment 
(p. 45) is so crude that one cannot have confidence in it, and that 
given on p. 50 is not explained. One wonders what point is served by 
asking consultants of such different backgrounds to continue, to make 
projections of such varying quality. 

1.6 This recommendation gives no guidance on how to effect a reduction, 
should one be necessary. A comparative evaluation of departments 
would have given COU a basis on which to concentrate work in strong 
departments, should that be necessary, as well as helping with the 
planning function within each university. 
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2.1 We agree. 

2.2 We agree. 

3* In the preamble to these recommendations it is not clear what the 
consultants mean by critical size, in spite of their earlier dis- 
cussion on pp» 22 and 23, Critical size can be determined by 
several factors (faculty, students, facilities, strength in related 
disciplines, etc) and a clearer statement would contribute greatly 
to the value of the report. 

3.2 We understand that this question is being discussed by the chairmen 
of the Ontario departments of geology and other earth sciences. 

3.3 The Department of Geography has three graduate students working in 
coastal geomorphology and three staff members are interested in 
working on coastal geomorphology, hydrology and oceanography in the 
Hudson Bay area. However, financial resources are lacking for dev- 
eloping this interest further. 

3*4 The University is in sympathy with developing, within our financial 
capabilities, SES facilities at Erindale and an orderly expansion is 
taking place. Within the next two years, we expect to have 7 F.T.E* 
faculty at Erindale, most of whom will be doing some graduate 
teaching on the St. George Campus* 

4.3 We have serious reservations about this recommendation as phrased here. 
It appears to brush aside critical size despite the earlier (too 
general) discussion of it. It is not clear how individuals could 
direct graduate work at another institution without, at least in some 
cases, moving the student or the faculty member. Other problems of 
both an academic and a practical nature could arise. Given the expecta- 
tions this far-reaching proposal will raise, the consultants might 
have been expected to examine its consequences dxxd implementations. 

5,1 We are surprised that there is no reference in the report to the 

Institute for Environmental Studies e.nd Engineering at this University, 
which was specifically set up to fill such an interdisciplinary r$le 
as is mentioned here. 



The University of Toronto 

The consultants remark on the poor housing of the geology and 
geography departments, a problem of which the University is fully aware. 
We would point out that this is only one more case where the government's 
restrictions on new capital funding penalizes older institutions in which 
renovations are badly needed. 

Yours sincerely, 

:crb A. E. Safarian, 

Dean. 
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Response oP the Unive rsity of Vjaterloo 
to_A^lo R.^po.rt of the Solid Hartt^ ^^"^^^^^^^^^Ilj.^lUjr 
to tiie Advisory Conni ttoo on Ac ademi c Planru 
subniittcd to ACAP > Noven^be^^ 3Qth, ^97_3 

General Commen ts : 

The University of Waterloo finds the report of the Solid^ Earth 
Sciences consultants to be generally acceptable* lie also wish to record our 
support for the general recorrinendations contained in the report. The report 
includes a useful survey of the graduate and research activity in this field 
in the various departments in the province although, in this respect, the 
report would have been more useful for planning purposes had the consultants 
given a more critical appraisal of the strengths and weaknesses of the various 
departments. The consultants* enrolment forecasts seem to us to be reasonable. 
The consultants' recommendation that individuals in universities which do not 
liave accredited programmes should be able to be involved in graduate supervision 
through arrangements with other universities has considerable merit. This idea 
should certainly be explored by the discipline group. 

S peci f ic Comments : 

In the section of the report devoted to the University of Waterloo, 
tlie consultants have recognized the strength of this university's Earth 
Sciences Department in the area of groundwater geology and associated studies. 
Tliey recommend that the University of Waterloo's Ph.D, programme in this field 
should be funded. They suggest that this would require appraisal by acknowledged 
experts in this particular sub-discipline. We wish. to point out that the Ph.D. 
progran^me in Enviromeuta] Geology was appraised in late 1971 and received 
approval from the Appraisals Committee of OCGS in the areas of groundwater 
geology and engin^iering geology. It seems to us to be unnecessary to 
r^'^ppraise the progra-me so soon after it was appraised, particularly since 
Ph.L\ prograrr^i-^es are subject to reexamination in the nonnal course of the 
CCGS procedures in any case. 

In Table 5,5 on Page the consultants present a proposed 
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distribution of graduate studonts for ]977'78. The proposed number of Master's 
stad.ints for th} Ufiiversity of liatorloo is ?4. The present Master's enrolrrent 
ill thfs prcgrorM? is 32 full- tine students and the university's long terw. 
projections ore for an cnrolniint of between 25 and 30 by 1977-78. Allcwiiuj for 

not inconsistent with the university's own planned enrolment at the Master's 
level. The figure the consultants propose for Ph^D, students, however, is 
soiiiGwhat surprising. The consultants suggest 2 students in the prograinme. 
This is the current enroln^ent in this prograinme and this may have been the 
source of the consultants' figure. Hoviever, \*;e should like to point out 
that this is an artificially low number because the programme has not been 
funded and the university has deliberately kept the enrolment small. When 
this programme is approved for funding, we would plan to enrol between 6 and 
10 Ph.D. students giving rise to an annual output of 2 to 3 Ph.D.'s per year. 
Tiie consultants have recognized the important role which this specialized 
programme should play in the provincial plan for Solid Earth Sciences. It 
would be consistent, therefore, to recommend an enrolment that would maintain 
the programme at a viable level. We therefore recommend to ACAP that the 
university's planned enrolment of 6 to 10 Ph.D. students be accepted. 

The consultants refer in Recommendation 5 to the desirability of 
establishing more cooperation between univrirsity units and governmental and 
industrial units and also of the desirability of developing links with work 
in geotechnic, engineering geology and resource related studies* We endorse 
these reconinendations. The Earth Sciences Department at the University of 
liaterlco has developed and is continuing to develop strong ties with both 
industry and government agencies. There is also cooperation between the 
Earth Sciences Department and groups in the Faculty of Engineering and the 
Faculty of Environmental Studies. These links will continue to grow and 
develop as the department's doctoral programtne develops. 

CorrrPients on Recc;r;i!endat^ ons : 

The consultants present a number of recommendations. We find 
Ovirsol vv^s in a jroamont v/i tii the recomi^ienditions that are of a general nature 
and apply to the entire systein and in agreement with the specific Reco.nmend.UTon 3.1 
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which refers to the programme at the University of Waterloo, We make no coraTient 
on those recoimiendations which refer specifically to the programmes at other 
universities . 
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Response of the University of Western Ontario to the Report of 
the Consultants in Solid Earth Sciences of the Advisory Coiri.iittee 

on Academic Planning. 



November 28, 1973 

This response of the University of Western Ontario to the ACAP 
Consultants' Report on the discipline of Solid Earth Sciences has been generated 
by a Special Senate Comjnittee established for the purpose. 

The Coiranittee which reviewed the original Solid Earth Sciences ACAP 
consultants' assessment examined again the revised report. We note with some 
satisfaction that tlie original report has been substantially modified and that 
the inappropriate comments made about graduate students as individuals have been 
removed from the report. However, there remain many points on which the 
consultants have failed to commit themselves. The consequences of these omissions 
make the report a rather superficial document. A number of these points were 
commented upon by the committee at the University of Western Ontario on April 10, 1973 
and with the excepti.'>n of numbered paragraphs 1 and 2 we believe that all of the 

comments made at that time remain relevant. 

■'A *r 

I , Enrollment Projections 

Enrollment projections seem to have been developed on a demographic 
base recognizing fundamentally a parallel increase between the students of Solid 
Earth Sciences and the 18-24 year age group* Some small adjustments have been 
made by the consultants to increase the number of students attending University 
and the fraction of graduate students studying the Solid Earth Sciences but this 
has little effect on the actual projections. The recommendation number 1.2 (A-50) 
of an increase of about 7% per annum in the first five years and 4% in the second 
five years of the next ten years seems to be founded entirely on demographic 
considerations* It totally fails to recognize the impending crisis in energy 
production and the central role that geographers, geologists and geophysicis ts 
may be expected to play in the alleviation of the perceived world-wide energy 
shortage. It is the view of this University that the projections made are most 
conservative and must surely be viewed as minima at the very best. 

II* Students and post-doctoral fellows 

The committee expressed strong support for the provision of scholarships 
for undergraduate students in the Solid Earth Sciences. They were firmly of the 
opinion that currently available support for graduate students is insufficient 
and as noted in our previous report (*^5) we believe that some continuing support 
should be made available for the maintenance of post-doctoral fellows. In this 
context the committee would therefore support recommendation 4.4 to ensure that 
adequate operating budgets are available for the operation of the Solid Earth 
Science programs. 

The reservations expressed by the consultants about the ability of the 
Universities, in particular Toronto, Western and MacMaster (A-47) to accommodate 
additional students seems to be unfounded on any statement made by this University 
and the committee strongly affirms its previous statement C^S) that, should a need 
ari' the departments concerned would be prepared to expand to meet it. 
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Finally we should like to mention that this University has conducted 
a summer program in the liarth Sciences open to teachers in the secondary (and to 
a lesser extent primary) schools for the last four years involving some 86 school 
teachers. This program is offered to inform teachers of recent changes in the 
field of Solid Earth Sciences. It is not unreasonable to expect that this program 
will lead to an increase in the number of students seeking training in the Solid 
Earth Sciences in the next five years. 

III. Comments about the University of Western Ontario . 

The consultants expressed the view (A- 36) that the group at Western 
are primarily expert in Geomorphology. It is the view of the Group that Geo- 
morphology is a large specialty. They are primarily active in the area of 
Quaternary Geology and not in the whole area of Geomorphology* 

The consultants failed to identify, although the information had been 
provided to them in the ACAP report, evidence of active Geochemistry. We would 
point out that no fewer than 6 members of staff regard as their area of specialty 
Geochemistry. A copy of the departmental brochure indicating staff potentialities 
is attached which supports the view that substantial Geochemistry is proceeding 
in the department of Geology. 

The committee repeatedly commented on the failure to recognize all 
manner of specialized facilities and although recognition is made of the high 
pressure equipment no comment is made about x-ray petrography, low temperature 
geochemistry, the data storage and retrieval techniques developed at this 
University and now used nationally, or the application of Mossbauev spectroscopy 
in the field of Geology. Similarily in the area of Geophysics, the study of geochron- 
ology, seismology, geomagnetism and heat flow have been totally overlooked. In effect 
the report is superficial and not suited to the purpose for which it has been 
prepared. The comment was made that, were the departmental labels attached to 
department descriptions (pp. A- 33-36) removed, the four departments would be 
virtually unidentifiable to individuals familiar with these departments. 

IV. National Environmental Research Council Report on Research in the Geological 
Sciences . 

By contrast with the report on the Solid Earth Sciences we enclose 
herewith a document published by the National Environmental Research Council in 
September, 1973» 

It is our view that the approach followed by NERC has yielded a more 
useful assessment of resources than has that of the Solid Earth Science 
Consultants. 
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O F 



WINDSOR, ONTARIO N9B 3P4 



TELEPHONE: AREA CODE 519 
253>4232 

February 6, 1974 



\V I N D S () U 



Graduate Studies 



Prof. M .A. Preston 

Executive Vice-Chairman 

Advisory Committee on Academic Planning 

Council of Ontario Universities 

130 St. George Street, Suite 8039 

Toronto, Ontario M5S 2T4 

SUBJECT: Publication of Solid Earth Science University Comments 
Dear Mr. Preston: 

We wish to have included for transmission to COU our Spring response in addition 
to the comments for the December, 1973 deadline. 

For your convenience I have attached the total comment as we wish it to appear in 
the ACAP report to COU. 

This Includes (1> our original comments updated to Include the new page numbers 
caused by the retyping of the consultants' first report followed by (2) added 
comments resulting from additional discussion of the consultants on pages 
A33 - A41 . 



Yours truly, 




CP. Crowley, Ph.D. , 
Dean of Graduate Studies 



CPC:mp 
Enci. 
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Corrunaents on the Report of the 
SOLID EARTH SCIENCES CONSULTANTS 
to the A.C.A.P. 

The SES report to ACAP can be considered, on the overall 
basis, as favourable to earth sciences at the University of 
Windsor. However, it is clear from the Terms of Reference 
(item 3c, A-S' ) and from the consultants' own understanding 
of their objectives (A-2, In. 9 ) that they have somewhat 
exceeded their mandate in making recommendations concerning 
Master's programmes. Nevertheless we concur with their sen-- 
timent that the proposed Master's programme in Geology and 
Geological Engineering should be thoroughly appraised to 
assure that it will fulfill a real need in the SES system. 
Based on the evaluative criteria set out in this report, we 
believe that the Department of Geology at Windsor meets and 
exceeds their stated criteria in all aspects, as shown in the 
following section: 
1« Location 

Windsor is the 11th largest city in Canada. Because of 
its location in the extreme southwestern end of Ontario, more 
than 500,000 Ontario residents live closer to the University 
of Windsor than to any other Ontario university. The rapidly 
expanding undergraduate base of the Department of Geology is 
clear evidence that this population has not been adequately 
served in the past and will support increased service at the 
graduate level in the future. In terms of population base, 
Windsor ranks after Toronto-St. George campus, Toronto-Erindale 
campus and Mc Master, about equal with Western Ontario, and 
ahead of the remaining eight SES centres. In terms of distance, 
the nearest SES department is Western Ontario which is about 
120 miles from Windsor. 



ERIC 



C-33 



2. Undergraduate Base 

The consultants recognize that Windsor has developed an 
"adequate undergraduate base" (A-22, In. 44). This is some- 
what of an understatement. The major and non-major enrolment 
in first-year courses at Windsor is rapidly expanding: 

Year 68-69 69-70 70-71 71-72 72-73 

Enrolment 58 170 188 338 556 

The current total of 556 places Windsor in first position 
amongst the 14 SES geology and geophysics departments in 
Ontario unless Toronto St. George (Geology) has a higher total. - 
The latter department did not report a figure to CUDG(O) this 
year. We expect the total to increase next year because of 
a new course offering to all first-year Engineers. 

In the category of 2nd/ 3rd and 4th year major students, 
the Department of Geology at Windsor has shown substantial 
growth : 

Projected 

Year 68-69 69-70 70-71 71-72 72-73 73-74 

Majors 6 15 32 39 49 60 

The current total of 49 major students ranks Windsor as 8th 
of the 14 SES geology and geophysics departments in Ontario, 
and only seven students short of sixth place. Further, 
because of the greatly expanded first year base, the increased 
total of first year declared majors, and the present distri- 
bution of major students by year, it is apparent that the De- 
partment will have a continued rapid growth in major students 
for the next few years. 

The consultants suggest that a "hypothetical full-fledged 
undergraduate base might reasonably aim at ... 300 or more 
first-year undergraduates, and 50 or more declared majors in 
second to fourth years." (A-22, In. 36). Only Carleton, 
Queen's, and Toronto (St. George) Geology meet both standards, 
while Windsor is but one major student away from meeting both 
standards . 
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Faculty and Facilities 

The consultants have made no real attempt to evaluate 
faculty competence and facilities (A-4) which is quite cor- 
rect in view of the haste of their visit (i,e. one consult- 
ant spent less than one hour talking to faculty in the De- 
partment) • Both the consultants (A-47, In. 46) and ourselves 
recognize that our claim to faculty academic competence and 
requisite facilities to man the proposed Master's programme 
resides with our OCGS appraisers. The consultants are incor- 
rect in recommendation 4.2 (A-vii and A-57) in suggesting 
that the programme had been previously appraised. The De- 
partment is currently in the process of being appraised for 
the first time OCGS ^ and we will rely on the appraissers' 
judgement in these matters. 

The consultants are vague on the number of PTE faculty 
required to man a Master's programme. In one place for 
example they suggest that a "full-fledged undergraduate 
department might reasonably aim at *-en or more faculty mem- 
bers" (A-22 , In. 35) and shortly thereafter suggest that 
same department with the 10 or more FTE faculty could man a 
master's and doctoral programme with 20 or more graduate 
students {A-23, In. 26). We suggest the adoption of CUDG(O) 
scale of 7-9-11 FTE faculty for running undergraduate-mas- 
ter ' s-doctoral programmes respectively (A-23 / In. 5) which 
was based on experience of successfully operating geology de- 
partments in Ontario. In this regard the Department of Geo- 
logy in Windsor will have for the upcoming academic year 8.5 
FTE faculty plus two permanent laboratory instructors (1 PhD 
and 1 ABD) • The department thus meets the standard for a 
Mater's programme. 
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Areas of Specialization 

The consultants contend in recommendation 4.2 (A-vii 
and p. 57) that the proposed Master's programme in Geology 
should select carefully the "areas of specialization, in 
relation to both the SES system and to the location of a 
given unit." We agree with them. The Department of Geology's 
proposed Master's programme will specialize in petroleum 
geology, industrial minerals and the engineering geology of 
solid rock. Their staff is strongly biased to develop this 
area of speciality. The consultants have emphasized the need 
for increased study of fossil fuel or hydrocarbon resources 
which is petroleum geology (A-26, In. 7 and A-27 * In. 7), 
of industrial minerals (A-26/ In. 7), and of engineering 
geology and geotechnique (A-29/ In. 13) all of which are 
undeveloped or non-existent in the SES system. We conclude 
therefore that the consultants, just as CUDG (0) has previously 
done, recognize the need and support Windsor's desire to 
develope in these areas of specialization. With respect to 
the "location" caveat of their recommendation, Windsor is 
uniquely sited in Ontario* s sole fossil fuel producing area 
and its major hydrocarbon refining area. The major economic 
minerals of our area are industrial mineral resources. Finally, 
Windsor is a centre of considerable Engineering Geology e.g.: 
the ever present foundation problems of glacial clays; the 
flat topography causing drainage and flood control problems and 
dams and pumping problems around our low shoreline, and the 
Detroit River shipping channel problems. Further, the Depart- 
ment of Geology through its Engineering programme has contin- 
uing research co-operation with Civil and Materials Engineer- 
ing faculty who have interests in geotechnique. 

In conclusion , we believe Windsor is an eminently sensible 
location for developing our proposed areas of specialisation. 
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V 

Student Need for Master's Degrees 

The consultants recognize that the Master's degree has 
become a valuable and increasingly necessary terminal quali- 
fication for a practicing professional geologist (A-46, In. 
42). As their report shows 93 students started Master's 
programs in the SES system in 1971-72. CUDG{0) figures show 
that about 184 bachelors degrees in geology and geophysics 
were awarded in 1971-72. Realizing that about 1/3 of these 
graduates leave geology for other careers, and that the number 
of students seeking Master's degrees outside the province will 
about equal the number entering Ontario, it is evident that 
about 2/3 of those students intending to practice geology as 
a profession wish to get a Master's degree. It is not in the 
best interest of the SES system in Ontario, nor of the various 
parts that make up that system — the students, the faculty, and 
the university, to prevent any department, with adequate stu^ 
dent base, facilities, and staff from offering a Master's 
programme. The undergraduate body is deprived from desired 
interaction with the graduate students. The faculty is de- 
prived of the challenge of directing graduate research* The 
student wishing to continue his studies at a given centre but 
who doesn't wish to go elsewhere for social, economic, or 
personal reasons, is deprived of higher level of education. 

In closing, we would like to commend the consultants for 
completing a complex and arduous task, and to thank them for 
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supporting Windsor's efforts to fill a void in the SES system 
by proposing to offer Master's programme in the fields of 
petroleum geology, geology of industrial minerals, and engi- 
neering geology. 



March 30, 1973 Dr. P. p. Hudec 

Acting Head 
Department of Geology 



Page references changed, 
November 15, 19 73 




Dr. D. T. A. Symons, 
Chairman 

Department of Geology 



V 
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Added 

Comments on the Report of the 
SOLID EARTH SCIENCES CONSULTANTS 
to the A.C. A.P . 



The report is virtually unchanged from the original report 
submitted on March 10, 19 73 by the consultants except for the 
addition of pages A-33 to A-41 which comment on each university 
in turn. Accordingly, we re-submit herewith the original 
"Comments" of March 30, 1973, with only the referenced page num- 
bers changed . 

The following additional comments should be made. 
First, the report is even less useful than the original in that 
the last data base year 1971-72 is now more distant history rep- 
resenting only the last of a five year data base. Our Geology and 
Geography Departments, like most other departments, are currently 
planning their graduate programs for the next one to three year 
period. A Master's student brought into these departments next 
year will not be available for employment until 1976 in all prob- 
ability. If he wishes to further undertake a Ph.D. program, he 
will not be available until well after the end of the planning 
period in 1977. 

Second, the Geology Department agrees with the consultants that 
petroleum geology (p. A-40, In. 41) is a large specialty which we 
do not pretend to cover entirely. We currently have two staff 
members working specifically in aspects of petroleum geology. We 
believe that when any group declares a specialty such as petroleum 
geology or geomorphology , that it is well understood that not all 
aspects of that specialty can possibly be covered. The Geological 
Survey of Canada employs some 300 research scientists and does not 
claim to "cover" all aspects of all specialties. We believe the 
consultants would agree that a rational "restriction" is in our 
specializing in sub-disciplines of petroleum geology such as reser- 
voir engineering. Trying to specialize in such a restricted geol- 
ogical setting as the Niagara Peninsula is like putting a fence 
around a rainbow--geoscientists tend to work in subdisciplines and 
not geographic areas. 

Third, recommendation 4-2 on page A-57 (In. 19) is inappropriate 
with respect to Windsor. When the consultants initially wrote 
the report, the Geology Department did not have a Master's pro- 
gramme--hence re-appraisal was impossible. However, last June we 
received OCGS-COU appraisal and accreditation for our Master's 
program in Geology. Surely it is not intended that this program 
should be reappraised. This is yet another example of how badly 
this report is out of date. 
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Fourth/ recommendation 4-1 on page A-57 (In. 12) suggests that Geol- 
ogy at Windsor should wait until the end of the 5-year period before 
our "potential" is assessed for a Ph.D. program. This would be an 
unwise policy. Putting a probable time-table of five years minimum 
to next ACAP appraisal, plus two years for OCGS-COU appraisal and 
accreditation, plus three years to first out-put of a Ph.D. candid- 
ate if approved, this recommendation would establish a full decade 
of delay. This delay would be incurred regardless of the faculty 
competence, student demand, industry demand, etc., in our fields of 
specialization. It must be pointed out that the report has made no 
attempt to assess Canada's requirements for graduate specialists in 
the various fields and sub-disciplines of the SES system. For ex- 
ample graduate paleontologists cannot be easily converted to engin- 
eering geologists if Ontario and Canada need the latter in the next 
five or ten years time. Indeed the report complements our several 
excellent centres of paleontology such as McMaster and Western Ont- 
ario and deplores the lack of centres for engineering geology/ The 
question is really which subdisciplines will we need in the next few 
years and where in the SES system do we have the expertise to train 
the required specialists. 

The consultants' proposal to accredit individuals for giving 
graduate programs is not accepted practice anywhere at present; is 
unworkable in our view, and is unlikely to be established in the 
forseeable future. We believe that appraisals and accreditations 
should go forward with each program being evaluated on its merits. 

Fifth, whilst the two geomorphologis ts in the Geography Department 
welcome the suggestion of appraisal to help us to be "more effect- 
ive", we note that some misunderstanding of the program is implied 
in the consultants' further comment (A-32, In. 13 and A-41, In. 13). 
Geomorphology graduate work in the Geography Department was entirely 
responsible for the graduate student count reported to the SES con- 
sultants for Windsor. Since then Geology has embarked on graduate 
studies and adjustments between the Geography and Geology progranis 
are presently being made. The geography group had been active for 
only three years when the returns were made and had purposely set 
somewhat limited research objectives while equipment and facilities 
were gradually acquired. Five Master's students were enrolled into 
the geomorphology program of whom four were part-time students who 
could not reasonably be expected to complete the course and thesis 
requirements in much less than two to three years. We expect that 
not more than three Master's students per year will be admitted to 
the Geomorphology program. The program concentrates on coastal geo- 
morphology and groundwater in relation to the lower Great Lakes. 
This program is compatible with the interests of the Geology Depart- 
ment and it is an area of study specifically pointed out as needed 
and lacking in the Ontario SES system (p. A-33, In. 20). 

Sixth, the consultants have simply proposed the f ossilization of the 
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status quo in SES programs in Ontario universities. All univer- 
sities should be appraised by field or subfield specialties for 
competence, etc., rather than by their grandfather or emergent 
status. 




November 15, 1973 



DTAS : lb 



Dr. D. T. A 

Chairman 



Symons 
Department of Geology 
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YORK UNIVERSITY 

4700 KEClE STREETr 
OOWNSVIEW. ONTARIO, CANADA 

FACULTY OF GRADUATE STUDIES 

orF,cE OF THP ocAN April 18 » 1973. 



Professor M.A. Preston, 
Executive Vice-Chairman, ACAP, 
Council of Ontario Universities, 
102 Bloor St. W. , 
Toronto 181, Ontario. 



Dear Mel , 

York recognizes that the final consultants' report in the 
Solid Earth Sciences is consistent with the examination of the geology 
activities in Ontario to which the consultants were specifically directed. 
Though a relatively narrow interpretation of "geophysics" was appropriate 
to the immediate purpose of the consultants, York prefers a broader de- 
finition, such as that of the International Union of Geodesy and Geophysics 
which encompasses the fluid aspects as well as the dynamical behaviour 
of the fluid and solid parts of the earth and its relation to the solar 
system. This latter type of definition is more consistent with York^s 
activities in this area. 

The consultants have only seen a part of the total earth 
science and geophysical activities conducted in Ontario. For example, 
applications of the social, physical and biological sciences to the 
study of environmental problems have been under way at York for some 
time. In earth science, remote sensing together with other advanced 
and novel techniques are being applied in physical limnology, atmospheric 
and aerosol physics and boundary layer meteorology. It is appropriate 
to observe that many of these activities will form part of the Physics 
ACAP review under the Atmospheric and Earth Science section. Indeed, it 
may well be that it is in this area of development that can be found 
the freshness of approach in interdisciplinary work to which the con- 
sultants drew attention though they were not in a position to observe 
it. Nevertheless it would be unfortunate if views expressed in the 
report (e.g. 3.2, p. 69) should later prove to restrict proper and sen- 
sible development of modern approaches to earth and atmospheric science 
studies in universities, which did not come within their terms of reference. 
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April 18, 1973 



The University has reservations about the consultants' views on 
accreditation, which if adopted would tend to favour existing larger depart- 
ments and might jeopardize the future development of smaller departments 
which might legitimately expect to be involved in graduate work in limited 
areas. The benefit that a graduate student receives from his PhD work 
depends very strongly on the vitality and competence of his main supervisor 
as well as on the formal aspects of a graduate programme* There is merit 
in considering that accreditation should better be applied to individuals 
and not necessarily to institutions, particularly where there are oppor- 
tunities for interdisciplinary and cross-disciplinary work* In fact 
there may be positive advantages to be gained in moving some established 
SES departments located in relatively uninteresting geological regions 
to developing and geologically interesting regions, such as the Lakehead 
and Laurentian, rather than to employ the limiting accreditation principle 
to these currently smaller departments. 

This note constitutes York University's response to the final 
report of the consultants. The University reserves its own final position 
until the recommendation of ACAP itself is known. 



Yours sincerely, 



Michael \CoHie, 
Dean, 

Faculty of Graduate Studies* 
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PROCEDURE OF PLANNING STUDY AND TERMS OF REFERENCE 
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Procedure for Solid Earth Scicnce<? Planning Assessinent 

21 January^ 1972 



The basic fields to be covered by this assessment are: Geology, Geophysics, 
Geochemistry, Physical Geography as related to solid earth sciences (I.e. 
Geomorphology and Pedology), and Geotechnlque. The discipline groups 
Involved are those in Geology and Geography, and to some extent* Physics. A 
Task Force formed from the Geology and Geography Groups will be needed for 
certain detailed work (4 from geology and geophysics, 2 from geography). 

A. Tasks Requested from Discipline Group (with help available 
from ACAP at all stapes) 

A.Iv The "major divisions'' of study referred to are those shown in item B.l. 
They define the scope of the study. 

A. 2, Suggest suitable consultants. This also will be a matter for 
discussion with ACAP. (Lists submitted January, 1972.) 

A. 3. (Task Force). Kxamlne and comment on pro formae to be used for the 
gathering of inforr.v^tion on current, past and future programmes as 
described in paragraph B.l. 

A. 4. (Task Force). Kxamlne and comment on the adequacy of the data on 
current and past strength* 

A. 5. (Task Force and Discipline Groups). Both in consultation with ACAP and 
separately, consider the situation revealed by the tabulation of 
proposed future programmes and consider whether future plans should be 
modified or developed in more detail. As a result of this step, 
individual universities may wish to revise the material described in 
B. l.d below. 

A. ^. Possibly develop a tentative plan for development of established or new 

graduate work in solid earth sciences in Ontario. Any such plans will 
be reported to ACAP which will transmit thnm to the consultants. 

B. Information from Universities 

B. l. Each university is asked to supply to ACAP, in the form indicated by 

ACAP after comment by the discipline group (paragraph A, 3) Information 
as follows: 

a) for each major division, viz. Mineralogy, Petrology, Paleontology, 
Stratigraphy, Structural Geology, Geophysics, Geochemistry, 
Sedimentology , Geomorphology, Economic Geology, Environmental 
Geology, Marine Geology, and Pedology. 

current list of faculty members showlnt^ fraction of 
research and graduate instruction tlno devoted to 



(1) 
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the division (for part-time professors show the titne 
spent on university duties); 

(11) numbers of full-time and part-time faculty members for 
each of the past five years; 

(ill) for the current year and preceding five years, 
number of (1) master^s and (2) Ph.D. candidates 
doing research in the division; full-time and 
part-time shown separately^ 



Under these three headings one individual may appear under more than one 
category. 

b) for each department'^ 

(I) Curricula Vitarum of all faculty members in the solid 
earth sciences (Assistant Professors and higher) showing 
whether or not they are now engaged in graduate work and 
showing inter alia complete publication lists, research 
funding in the past five years, and sttidents and post- 
doctoral fellows supervised during their careers. 

(II) resources of space - a statement Indicating the depart- 
ment's view of the adequacy of Its space, and, in 
connection with the future plans in (d) below, discuss- 
ing future space provision; 

(iii) undergraduate base; honours students, number of qualify- 
ing or make-up year students, course enrolment, etc; 

(Iv) field budget for graduate work (for geography departments 
state total departmental amount and approximate fraction 
for solid earth sciences); 

(v) support from related departments Including shared teaching 

and research ^ state cross-appointments; 

(vl) extent of major laboratory facilities and equipment 
available ; 

(vii) library resources; analysis of holdings and budget; 

(viii) description of any inter-university arrangements for 
graduate work, 

c) table of characteristics of graduate students in the department 
in previous five year, separately for master's and Ph.D., 
breaking down numbers by 

(1) F.T. and P.T.; 



(11) immigration status (3 years), and country of first degree; 
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(lii) 


sources of financial support; 


(iv) 


tine to reach degree; 


(v) 


drop-out number; 


(vl) 


Ph.D. ABDs; 


(vil) 


degrees granted; 


(vill) 


post graduate employment of Ph.D. 's and ABD's (a) 
immediate and (b) after two years. 



d) proposed plans for the future, in as much detail as the department 
can provide, including the pr^jposed scheme for support of these 
plans, and accompanied by supporting arguments, including 
consideration of the sources of graduate students and an analysis 
of demand for graduates from the programmes. The various headings 
in a) and b) above sliould be dealt with quantitatively where 
possible; as a minimum, planned numbers of faculty and graduate 
students should bo given. 

B. 2. The material so supplied will be collated by ACAP and transmitted to 
the discipline group for action indicated in paragraphs A. A., A. 5 and 
A. 6. 

B. 3. Apart from the material described in B.l.d and to some extent generated 

at the department level, each interested university will be requested 
to make an individual statement on its plans for the development of 
solid earth sciences, in particular the items of future commitment 
implied by item B.l.d, Deadline dates for parts A and B will be 
established by AC^NP. 

Terms of Reference of Consultants 

C. l, Consider the materials prepared by the discipline group and the 

universities and obtain other data they may require to carry out the 
tasks detailed below. They may obtain data and views from any relevant 
source, such as, for example, employers of holders of graduate degrees, 
professional and learned societies, federal agencies. The campus of 
each interested university shall be visited by at least two 
consultants. Consultants shall arrange their schedule of visits to the 
universities in constiltation with ACAP to ensure uniformity. Reports 
of appraisal consultants are privileged documents and are not to be 
made available to ACAP consultants. Consultants shall liaise with the 
discipline group near the beginning of the work, during the work as 
they consider necessary, and immediately before preparing their final 
report. 

C.2. Report on the adequacy of the present state of graduate work in solid 
earth sciences in the province in general and in each university wiiere 
applicable, discussing the following: 
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a. coverage of core elements and specialties, and extent of activity 
in each. 



b, faculty quality and quantity 
c« nature of programmes offered 

d« enrolment size and distribution amongst universities 
ei quality of student body; admission requirements 

f. relationship to related disciplinesi considering in particular the 
involvement of geology and geography students in training for work 
in oceanography, limnology, hydrogeology and glaciology 

g» physical facilities 

hi other matters considered by the consultants to be significant. 

C.3. Make recommendations for the development of graduate work in solid 

earth sciences in Ontario between 1973 and 19^3, but in more detail for 
1973 through 197fi, and, without limiting the generality of the 
foregoing, dealing with the following points: 

a. Desirable programmes to be offered In the province, considering 
both possible limitations or reductions of existing programmes and 
creation of new programmes and new kinds of programmes including 
the appropriateness of part-time programmes. In particular, 
consider possible new fields in the solid earth sciences and 
training of students for work in application-oriented and inter- 
disciplinary work in which solid earth sciences should be 
involved, 

b. Desirable provincial enrolments, year by year, in the various 
levels of graduate study, and specialties where appropriate. One 
should consider the need for highly trained manpower and also the 
general cultural and societal factors which may lead students to 
pursue graduate work in solid earth sciences. In considering 
manpower needs, one should take account of the "market" available 
to graduates (at least all of Canada) and of other sources of 
supply for that market . Results of forecasts of high level 
manpower employment should be treated with due caution and only In 
a clearly balanced relationship with cultural and societal needs. 

c. Distribution amongst the universities of responsibility for 
programmes and for specialties wfiere appropriate, including 
consideration of the need for any increase or decrease in the 
number of departments offering doctoral work and including 
consideration of areas of collaboration and sharing of facilities 
at regional level and across the province. 

Distribution of enrolment amongst the universities, showing 
desirable ranges of enrolment. 
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e. Desirable extent of Involvement with related dl8clpllnes> 
identifying any suggested areas for greater collaboration* 

In all cases, it is Important that the rationale for the 
recommendations be clear; this is especially Important for items c* and 
d* Consultants are asked to comment on advantages and disadvantages of 
various techniques for arranging that their recommendations become 
effective* 

C,4» It is permissible for consultants to recommend appraisals of individual 
programmes* This would arise if consultants were to suspect that a 
programme would be found to be xvholly or in part below minimum 
acceptable standards; an appraisal by the Appraisals Committee is the 
means of settling the question. It is recognized that this action 
would be infrequent* Perhaps more likely, in planning assessments in 
some disciplines » consultants may find an excess of programmes in the 
same area of study, all of which could pass an appraisal; they would 
then have to make their own Judgments of relative quality (a task 
outside the terms of reference of the Appraisals Committee), and guided 
by this judgment and other factors, the ACAP consultants would have to 
recommend where enrolment should be curtailed or eliminated* 

D, A ppointment of Consultants 

The consultants shall include one person of wide academic experience in 
Canada but in a different discipline. The other three consultants shall be 
chosen so that their joint expertise covers adequately the various aspects 
of the solid earth sciences. 

E, Report of Consultants 

The consultants submit a Joint report to ACAP, Minority reports are, of 
course, possible* The reasoning leading to their recommendations should be 
given fully, in view of the subsequent treatment of the report* The report is 
submitted for comment to the discipline group:,and to each interested university* 
There may be informal or interim exchanges of views amongst the discipline 
group, the universities, and ACAP. Any university which wishes to make a formal 
statement on the consultants' report shall submit it to ACAP* Any such report 
shall be transmitted to the discipline groupV The discipline group shall submit 
its formal comments and/or recommendations to ACAP* ACAP considers the 
discipline group and university statements along with the consultants* report 
and trasmits them to COU with its recommendations of the position COU should 
adopt* Copies of the material transmitted to COU will be supplied to OCGS, to 
the Council of Deans of Arts and Science, and to the members of the discipline 
group and to the Interested universities. The consultants' report may be 
published together with the comments of the discipline grouy^, those of any 
university 30 requesting, and with the position adopted by COU* 
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GEOGRAPHY DISCIPLINE GROUP KE>fBERSHIP 



BROCK - 
CARLETON - 

GUELPH - 
lAKEHEAD - 

LAURENT IAN - 

McMASTER - 

OTTAWA - 

QUEEN'S - 

TORONTO - 

TRENT - 
WATERLOO - 

WATERLOO LUTHERAN 
WESTERN ONTARIO - 
WINDSOR - 



J. B. McClellan 

D. M. Anderson until May 1, 1972 

J . P. Johnson 

F. A. Dahms 



B. 
D. 

J. 

A. 

* L. 
D. 

R, 
H. 

* R. 
R. 

J. 



Phillips until April 26, 1973 
Kemp 

Konarek until March 1, 1972 
A» Lupton 

J. King until October 1, 1973 
C. Ford 

J. Wesche until June 22, 1973 
Morrisette 

H» T, Smith until August 1, 1972 
I. Ruggles 

P. Kerr until February 14, 1973 
Spelt 



P. Adams 

R. M. Irving until July 1, 1972 
L • Russwurm 

J. McMurry 

W. Warntz 

J» C. Ransdme until February 7, 1972 
M/ Sanderson until July 1, 1972 
F. C. Innes 



YORK - 



J* U. Marshall 



^Chairman 



GEOLOGY DISCIPLINE GROUP MEMBERSHIP 



BROCK - 
CARL ETON - 

GUELPH - 

LAKEHEAD - 
LAURENTIAN - 
McMASTER - 

OTTAWA - 

QUEEN'S - 

TORONTO - 



WATERLOO - 
WESTERN ONTARIO 

WINDSOR 
YORK - 



J. Terasmae 

J, M, Moore until January 10, 1972 

W. M. Tupper 

W, Chesworth until February 1, 1973 

D. E. Elrick 

* E. Mercy 

R. Cameron 

B. J, Hurley until January 30, 1973 

P. M, Clifford 

D, D. Hogarth until January 10, 1972 
A* J, Baer 

H. R, Wynne-Edwards until May 1, 1972 

R, A. Price 

E. W. Nuffield until October 31, 1972 
J.J. Fawcett 

R. M. Farquhar (Geophysics) 

R, N. Farvolden 

A. E, Beck until July 30, 1973 

W. S. Fyfe 

P. Sonnenf eld 

H. I. Schiff until October 11, 1972 

D» E/ Smylie 



^Chairman 
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Ontario Council on Graduate Studies 
By-Law No. 3 

A ny-I,.iw to establish a Committee on the Academic Planning of Graduate Studies. 

1. Thfi Ontario Council on Graduate Studies, recognizing the importance of providing 
for the continued and orderly development of graduate studies in the Ontario 
universities, establishes a Standing Committee to be known as the Advisory 
Committee on Academic Planning (abbreviation - ACAP). 

Interpretation 

2 . In this By-Law, 

(a) "Committee*' without further specification, means the Advisory Committee on 
Academic Planning; 

(b) "Council" or OCGS means the Ontario Council on Graduate Studies; 

(c) "Committee of Presidents" or CPUO means the Committee of Presidents of 
Universities of Ontario; 

(d) "university" means a provincially assisted university in Ontario; 

(e) "discipline" means any branch or combination of branches of learning so 
designated; 

(f) "discipline group" means a body designated as such by the Committee of 
Presidents of the Universities of Ontario, and normally consisting^ ror 
any one discipline, of one representative from each of the interested 
universities; 

(g) "planning assessment" means a formal review of current and projected 
graduate programmes within a discipline or a group of disciplines; 

(h) "programine'| signifies all aspects of a particular graduate undertaking; 

(i) "rationalization" means the arranging of graduate programmes in order to 
^ avoid undesirable duplication, eliminate waste, and enhance and suw^tain 

^^^'■'■'m "quality. 
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Membership 

3. (a) The Committee shall consist of at least seven members of the professoriate 
in Ontario universities, some of whom shall be members of the Council. 

(b) The members of the Committee ahal^ serve for such periods of time as the 
Council may determine, and they shall be selected in such manner as may 
provide for reasonable balance both of academic disciplines and of universities. 

(c) The members of the Committee shall be appointed as individuals. 
Chairman 

^» The Chairman of the Committee shall be named by the Council, and he shall have 

one vote. 
Quorum 

5. A majority of all members of the Committee shall constitute a quorum. 
Functions 

6. The functions of the committee shall be 

(a) To advise OCGS on steps to be taken to implement effective provincial 
planning of graduate development; 

(b) To promote the rationalization of graduate studies within the universities, 
in cooperation with the discipline groups; 

(c) To recoimnend, through OCGS, to CPUO the carrying out of planning assessments 
of disciplines or groups of disciplines and to recommend suitable arrange- 
ments and procedures for each assessment; 

(d) To supervise the conduct or each planning assessment approved by CPUO; 

(e) To respond to requests by CPUO to have a discipline assessment conducted 
by proposing suitable arrangements; 

(f) To submit to CPUO the reports of the assessments together with any 
recommendations which the committee wishes to make. A copy of the report 

^ shall be sent to Council. 

ERIC 



F-3 



Jurisdiction 

7. In order that the Committee may discharge the functions described in Section 6 
above, it shall be authorized 

(a) to request a university to provide such information pertaining to graduate 
studies as may enable the Committee to discharge its functions; 

(b) to request a discipline group to provide such information as may enable the 
Committee to discharge its functions; 

(c) to receive reports from the universities and from the discipline groups, 
and to comment and communicate with the universities and the discipline 
groups concerning such reports ; 

(d) to convene a meeting of any discipline group for the purpose of discussing 
the development to date, and proposals for the future development of 
graduate studies in the discipline concerned; 

(e) to send one or more representatives to a meeting of a discipline group at 
the invitation of the discipline group; 

r 

(f) to make such suggestions to a discipline group as may be deemed appropriate 
to the functions of the Committee; 

(g) to supervise the conduct of planning assessments, and to report thereon to 
the Committee of Presidents of Universities of Ontario; 

(h) generally to report and to make recommendations to the Council; 

(i) to seek and receive advice from appropriate experts; 

(j) to employ consultants in connection with planning assessments. 
Procedures 

8. The procedure to be followed by the Committee shall be as approved by the 
Committee of Presidents of the University of Ontario. 

9. The Committee's function is solely advisory, 
^^^'fective Date 

IC 

This By-Law shall take effect January 1971. 



ACAP DISCIPLINE GROUPS AND THEIR ROLES 



1. Establishment of a Group 

When it is considered desirable to activate planning of graduate work in some 
discipline(s) or interdisciplinary area, COU, on the advice of OCGS, will authoriz 
the establishment of an ACAP discipline group, if it was not already approved and 
included in the May, 1968 list. If It is already authorized, ACAP may decide to s 
it up as described in paragraph b. 

The Executive Vice-Chairman of ACAP will then invite the executive head of each 
university (including Waterloo Lutheran University) either to nominate a member 
of the discipline group or to indicate that his university has no plans for grad- 
uate study in this discipline in the next five years or so. If a university can 
state no plans for future graduate work in the subject, but feels that a watching 
brief is desirable, it may appoint an observer to the group. 

Changes of a university's representative are to be notified by the executive head. 
The group shall select its own chairman* 



2. Meetings 

A discipline group may meet at the call of its chairman or in accord with its own 
arrangements . 

A discipline group may be called to meet by the Executive VIce-Chairman acting for 
ACAP. 



3. Responsibilities 

The group is to keep under review the plans for graduate work in its discipline in 
Ontario, including new developments and trends in the discipline, and to make 
reports to ACAP on a regular basis. 

The group may make recommendations to ACAP in connection with graduate work in 
its discipline when it considers it appropriate. 

ACAP will assist the group in obtaining iniormation and data, as mutually agreed. 

When COU has instructed ACAP to conduct a planning assessment, the discipline 
group will assist and advise ACAP in determining procedures and terms of reference 
will report as requested and will generally facilitate the assessment. 



Approved by OCGS March 22, 1973 
and by COU April 6, 1973. 
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Note: 

In a number of subjects, there exist committees of chairmen of departments, 
or councils of departments^ or provincial associations of professors of a 
discipline or a specialty. It has sometimes been suggested that one of these 
organizations replace the corresponding discipline group* There are a number 
of reasons for preserving the distinction between discipline groups and these 
organizations with a wider range of responsibilities and the protocol given 
above was established by COU after consideration of these factors. 

The main reasons for insisting on the distinction have to do with reporting 
channels, the variable and, in some cases, changing composition of these bodies, 
the fact that not all such organizations decide to include all the universities 
that would elect to be on a discipline group, and the fact that each member of 
a discipline group represents his university (not his department) and is 
appointed through the president. In some cases, the academic structure of some 
universities is such that more than one department is interested in the subject 
matter of a single discipline group. 

It is thought that a major role in future planning activities will fall on 
the discipline groups and since it is hard to foresee exactly how the Inter- 
university structures will be operating in a year or two, it is important to be 
particularly careful to insist on a well defined protocol for discipline groups. 
Of course, there may be advantages for some discipline groups to have close 
contacts with some council of this character, and occasionally to arrange to have 
that council perform some task on its behalf. 



APPENDIX G 



CURRICULA VITARUM OF THE CONSULTANTS 



6 

ERIC 



G-1 



FINLAY A. CA>a>BELL 



Born Kenora, Ontario, January 5, 1927 

B.Sc, Brandon College, 1950 
M.A. , Queen's, 1956 
Ph.D., Princeton, 1958 

University of Alberta, Assistant Professor, 1958-63 

Associate Professor, 1963-65 
University of Calgary, Professor of Geology, 1965- 

Head of Department of Geology, 1965-70 

Vice-President (Capital Resources), 1970-72 

Vice-President (Academic) , 1972- 

Fellow, Royal Society of Canada 

Honorary Fellow, Australian National University, 1967 
Member, vMineraloglcal Association of Canada 
Member , 'Mineralogical Society of America 

Mep-iber, Association of Professional Engineers, Geologists and Geophysicists 
of Alberta 

Member, Alberta Society of Petroleum Geology 

Economic geology; mineralogy; petrology; geochemistry 

Address: Office of the Vice-President (Academic) 
University of Calgary 
Calgary A4, Alberta 
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MAXWELL J. DUNBAR 



Born Edinburgh, Scotland, September 19, 191 A 

B.A., Oxford, 1937 
M.A., Oxford, 1939 
Ph.D., McGill, 1941 

Canadian Acting Consul to Greenland, 1941-46 
McGlll University, Assistant Professor, 1946-48 

Associate Professor, 1948-59 

Professor of Zoology, 1959- 

Marlne Science Centre, Chairman, 1963- 

Guggenheim Fellowship to Denmark, 1952-53 

Senior Research Fellowship, Smithsonian Institute, 1969 

Fellow, Royal Society of Canada 

Fellow, Arctic Institute of North America 

Chairman of the Board, 1954 
Fellow, Royal Geographical Society 
Honorary Fellow, American Geographical Society 

Royal Society of Edinburgh, Bruce Memorial Medal for Polar Exploration, 1950 
Fellow, Llnnean Society, London 

Chairman, Panel of the Marine Environment, National Academy of Sciences (US) 

Marine biology and oceanography; arctic regions; breeding cycle3 in the arctic 
plankton; production in arctic v;ater; development of arctic marine 
resources; history of biology 

Address: Marine Science Centre 
McGill University 
P.O. Box 6070 
Montreal 101, Quebec 
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GEORGE H. DURY 



Born Hellidon, Northants., England, September 11, 1916 

B.A. , London, 1937 
M.A. , London, 194A 
Ph.D. , London, 1951 
D.Sc. , London, 1971 

Royal Air Force, 1940-46 

Technical College, Enfield, Middlesex, Lecturer in Geography and Geology, 1946-48 
University of London, Birkbeck College, Lecturer in Geography, 1949-62 
US Geological Siirvey, Water Resources Division, Division Staff Scientist, 1960-61 
University of Sydney (Australia), McCaughey Professor of Geography 

and Head of Department, 1962-69 

Dean, Faculty of Science, 1966-68 
State University of Florida, Visiting Professor of Geology, 1967 
University of Wisconsin, Professor of Geography and Geology, 1969- 

Chairman, Department of Geography, 1971- 

Klng's Scholarship, King's College, University of London, 1938-39 
Honorary Life Member, Geographical Society of New South Wales, 1969 

Member, Association of American Geographers 

Member, Australian and New Zealand Association for the Advancement of Science 

Member, Geological Society of London 

Member, Geologists' Association 

Member, Geographical Association 

Member, Geographical Society of America 

Member, Insitiute of Australian Geographers 

Member, Institute of British Geographers 

Member, Geological Society of Australia 

Fellow, Royal Geographical Society 

Member, Geological Society of America 

Consulting/Advisory Editor for Geographical Analysis and Progress in Geography 

Fluvial morphology; relict deep weathering; geomorphic impact of climatic change 

Address: Department of Geography 
University of Wisconsin 
Madison, Wisconsin 
53706 
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RICHARD DONCASTER RUSSELL 



Born Toronto, Ontario, February 27, 1929 

B.A. i Toronto, 1951 
M.A., Toronto, 1952 
Ph.D. , Toronto, 1954 

University of Toronto, Lecturer, 1954-56 

Assistant Professor of Physics, 1956-58 

University of British Columbia, Associate Professor of Physics, 1958-62 

University of Toronto, Professor of Physics, 1962-63 

University of British Columbia, Professor of Geophysics, 1963- 
Head of Department of Geophysics and Astronomy, 1968- 
Acting Director, Institute of Astronomy and Space Sciences, 1969-70 

Sloane Foundation Inc. Fellowship, 1955-59 

Killam Senior Fellow at the University of Tokyo, 1970-71 

Fellow, Royal Society of Canada 

Member, American Geographical Union 
Member, Canadian Association of Physicists 
Member, Geocheraical Society 
Member, B.C. Geophysical Society 

NRC, Associate Committee of Geodesy and Geophysics, Member 1960-67, 1969- 
Seismic Subcommittee, Member, 1966- Chairman, 1970- 
Isotope Subcommittee, Chairman, 1960-67 
Exploration Geophysics Subcommittee, Member, 1962-68 
Upper Mantle Subcommittee, 1964-68 

NRC, Grant Screening Committee of Earth Sciences, 1964-67 

Arctic Institute of North America, Member of Seismology Advisory Committee, 1966- 
Defence Research Board, Grant Screening Committee of Geophysics, 1968-72 
Department of Energy, Mines and Resources, National Advisory Committee on Research 
in the Geological Sciences, Member. 1968- 

Mass spectrometry; seismology; electronics 

Address: Department of Geophysics 

University of British Columbia 
Vancouver 8, British Columbia 
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